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QUALITY ASSURANCE and RELIABILITY PROGRAM 


He 


introduction 


Samsung utilizes rigorous qualification and reliability programs to monitor the integrity of its devices. All industry stan- 
dard (and various non-standard) stresses are run. Testing is done not only to collect data, but also to detect trends 
and product anomalies, with rectification to take place immediately (if necessary). This protects the customer from receiving 
discrepant material. Careful attention is given to any manufacturing changes, both through Engineering Change Notices 
and appropriate reliability stressing. 

Items such as particular tests, frequency, sample sizes, acceptance criteria, and methods of stressing are detailed later 
in this chapter. 


Policy 


Samsung is committed to supplying high-quality semiconductors to its consumers. All product released for general sales 
has been fully tested and qualified. By meeting or exceeding normal industry standards for reliability, Samsung can con- 
fidently supply products to the world that will meet customer applications and reliability standards. Of course special 
programs can be run for customers who have particular requirements which are considered non-standard. . 
The quality organization must approve any product before it is officially qualified and sitributed. To do this most effec- 
tively, fully-functional devices must pass two critical stages prior to sales. Step 1 is product evaluation; step 2 is pro- 
duct qualification. Details are listed below. 


Scope 


Pass/Fail criteria are established by the quality assurance organization. All products have specifications which apply 
to then regarding reliability stressing, periodical monitoring, and final lot disposition. 

The quality department is responsible for investigating mass-produced product for sicrepancies, and enforcing correc- 
tive actions. All outoging product goes through “QA-gating’, where tests particularly critical to the product are accomplished. 
Only when quality assurance approves a device, either through qualification or gating acceptance, is it released. Fun- 
damental ‘‘no-rework’”’ policies ensure only highly reliable material leaves the factory. Testing is done to MIL-STD 883 
and MIL-STD 750 standards, with sampling done in accordance with MIL-STD 19500E and MIL-STD 105D. Samsung 
also has internal specifications where its requirements exceed those of MIL-STDs. 


Qualification Procedures 


Procedures to qualify devices are listed below. There are both general and product-specific requirements. Procedures 
are detailed for new products, die-only qualifications, and package-only qualifications. The latter two are for products 
and/or packages already qualified, but where there is room for further product optimization. 


ms age . 
| Qualification Program 


— ed Ty 
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| eee eee eer saree tale Se 
Packge | ; 
Sub-assembly 


New Process 
Wafer-fabrication 
HTRB SOOHR 
T/C 200CYC. 
T/S 20Q0CYC. 
PCT 168HR 
Other as 
applicable 


New Produce 


e HTRB 1000HR HTRB 1000OHR 
e IOPL  1000HR e HIS 1000HR 
|* HTS 1 OOOHR ¢ PCT  168HR 

e PCT 168HR e¢ WHTRB 1000HR 
¢ WHTRB 1000HR T/C,T/S 200CYC. 


e 
e T/C,T/S 200CYC. 
e P/C 20000CYC. 
e Solderability 
° Other as 7 | 
applicable 


Fig. 1. Qualification Programs. 
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4.1 New product qualification test items 


a Sample ACC. Reference ' 
No. | Test Item Test Condition Size EIEP: No Metho d Note 
High Temperature Ta=T;(max) 48HR 
1 Reverse Bias Vcsp=0.8XVcsBo 45 10 1 for PRT 
(HTRB) 1000HRS i | | 
2 High Temperature Ta=Tj(max) 45 10 F | 
Storage (HTS) ____1000HRS | ; ee | 
Operating Life Ta=25°C | q MIL-STD-750 For Small- 
3 (OPL) | Po=P.(max) 45 10 1 1026.3 Signal Device | 
| | ____1000HRS | |. _ | 
Intermittent Ta=25°C MIL-STD-750 
4 | OPL (IOPL) P.=P,(max) 45 10 1 1036.3 
2min/2min On/Off 
| Power Cycle ATj=125°C 1 For 
5 (P/C) 45Sec/90Sec On/Off 45 10 1 PWR TR, 
= | 20000cYC. _ | ve | oe 
Pressure Cooker =121°C+2°C | | 48HR 
6 Test (PCT) RH=100% 15PSIG | 45 10 1 for PRT 
eat eae Tis | | . 
Wet High Ta=85°C, RH=85% | 
rs Temperature Vcp=0.8XVcso 
Reverse Bias 
(WHTRB) 1000HRS — — fee argues Sepia 
a Thermal Shock —65°C-150°C 
8 (T/S) (Liquid) MIL-STD-883 
5min,<10Sec, 5min 1011 
200 Cycles ae ee: 
Temperature Cycle | —65°C#150°C MIL-STD- 883 
10min, 10min 1011 
Solder Heat Ta=260°C+5°C | MIL-STD-750 
Resistance =10+1Sec 10 N/A O 2031 
(S/H) _|_ (once with flux) ; ie a _ all 7 
| | Ta=260°C+5°C MIL-STD-883 
Solderability t=5+0.5 sec 10 N/A 6) 2003 
Reject is>10% 
uncovered surface 
és 2 Wiese coast oe alec areas I ce Sere \ 
Ro 0 = S 
Salt Atmosphere hare 2 oe 10 N/A | 0 pares ‘ ee 
i -” oh a etc te - _ wi in aca a ori 1 
Nicchanieal -1500G, 05ms MIL-STD-750 | For 
pana 3 Times Each direction 10 N/A 8) 2016 Hermeitc 
ee of X,Y and Z Axis Ml eal oo a 
20G, 3Axis - MIL-STD-883 For | 
14 Vibration f=100 to 2000 cps 10 N/A 0 2007 Hermetic 
a - _for 4min, 4 cycles . eee 
2000G MIL-STD-883 For 
ea lpn X,Y,Z Axis | 10 | NA | oO 2001 Hermetic 
Coe ma on 7 1 min for each Axis | vase ne he _ 
R=1.5kQ | MIL-STD-883 ss 
16 ESD C=100pF 
(Human Body 5 Discharge 5: | Mu . eens 
Model) V2+1500V 


Note: eSOT-23 PKG, TO-92S PKG, Al Wire Device: PCT 96HR 


eN/A: Not availabie 


sas 
a 


# Electronics 


SAMSUNG 


20 


QUALITY ASSURANCE and RELIABILITY PROGRAM 


4.2 New process, wafer fabrication qualification 


No Test Item Test Condition | Sane LTPD poe 
Size No 
High Temperature Tag=Tj(max) 
1 | Reverse Bias (HTRB) Vcp=0.8XVcgo 45 10 1 
1Q000HRS 
2 Hoh Feinp eats Lae ie 45 10 1 
storage (M15) {UVUFINS 
Ta=121°C+2°C 
3 Shireen RH=100% 15 PSIG 45 10 1 
168HRS 
= 9° = ie) 
ji Wet High Temperature yee any poe Ae ae , 
CBS. CBO 
Reverse Bias (WHTRB) | 4000HRS 
-65°C=150° C(Liquid) 
5 Thermal Shock (T/S) 5min,<1Osec, 5min 45 10 1 
200 cycles 
Ue eet ess pe a ane aed eee tS ane ee a ma Na ee Ta Sa 1 E 
—65°C+150°C 
6 Temperature Cycle (T/C) 10min, 10min 45 10 1 
200 Cycles 


4.3 Package Sub-Assembly Qualification 


No Test Item Test Condition Siamp le LTPD AGE Notes 
Size No 
nn nin nened 
High Temperature Ta=Tj(max) 
1 Reverse Bias Vce=VcsBo X0.8 45 10 | 
(HTRB) 5O0OHRS | 
{33 are -— sash Senet te seten es anew Sal ei cried elsagietieh es pete e a i Ea ile Baal po me in aes — pint Rett — foie; Seb lietoa 
Temperature Cycle =OS Orie ee 
2 Te y 10min, 10min A5 10 1 
200 CYCLES 
Ta 121° C#2°C 
3 fle POOL ee RH=100%, 15PSIG 45 10 1 
168HRS 
pecs eyes ti S HH Pend 8 oe fe cae ator te Set tata NO: Pea ene I ee paper Coe a LR POE _ eee oe = ee een = 
—-65°C=150° C(Liquid) 
4 Thermal Shock (T/S) 5min,<10sec, 5min 45 10 1 
200 CYCLES « 
260° C+5°C 
5 ed Heat Resistance O41 Ree 10 N/A 0 
Once without Flux 
a i wiies Whe) ae } 2 ucts ee eee ee eee ae pee ee si ae SD ee ee ae St he 
6 Vibration (Variable- 100~2000~1 00Hz 10 N/A 0 
| Frequency) 20G, 5min, 5Times, X,Y,Z | 
ssleies santas atic i ay, Layee rs Ne Se i cg i ara eh a — ice aie asst Gicieveiee eStats EE a nS Seh inthe yey rem pbhaneninceceienine, Se ee cael ass So _ lal oe eee eee — sot See 
1500G, 0.5ms | 
ete ies : 
7 Mechanial Shock (M/S) 3 Times. XYZ | 10 N/A O 
a saa alae Ges wives ce bal nesting Sate ae toc Ce pa lianas aan sane ite ee oa sates ne ste be en rites Ps Sate ae ates ss 
20000G 
8 Constant Acceleration X,Y,Z Axis 10 N/A O 
1 min for each Axis 


Note) @ N/A: not available 


Electronics 


21 


QUALITY ASSURANCE and RELIABILITY PROGRAM 


5. Product Reliability (Quality Conformance) Monitors 


Samsung implements periodic testing to monitor the ongoing reliability of its products. A subset of stresses used for 
qualification are run; they are seen as most critical for basic device reliability. Formally this is Known as the Device Reliability 
Test System, or simply as DRT. 


Lot-by-lot infant mortality reliability testing is also accomplished at Samsung. The purpose of this is to verify process 
integrity in a full QA step. Formally this is konwn as Process Reliability Testing, or more simply as PRT. Normally a 
short term accelerated lifetest and package reliability test are done, although exceptions are made in the case of special 
devices. | 


Aithough Samsung scrupulously utilizes statistical controls throughout it’s production process, DRT and PRT serve as 
confirmation that indeed the customer does receive only high-grade units. The tables on the following give details of 
DRT and PRT processing. ‘ 


| Quality Conformance Program | 


Se es, 


(Process Reliability Test) 


(Device Reliability Test) 


e Once/6 mo. per device 


(infant Life Test) 


@ Every Fab Lot e 1 Process/month 


HTRB 100CHR 
PCT  168HR 

WHTRB 100GHR 
T/C 200CYC 
T/S 200CYC 


e HTRB 168HR 
(24hr read outs) 


® HTRB < 168HR 
¢ PCT 48HR 


ieee 


Note: Test descriptions given on following pages. 


Fig. 2. Quality Conformance Program 


(PRT/DRT Product Stress Methodologies) 


1. PRT (Process Reliability Test) 
Frequency: Every outgoing lot 


No. Test Item Test Condition 
| 
- High Temperature Ta=T;j(max) 
1 Reverse Bias Vcosp=Vcso X0.8 
(HTRB) , 168HR max 
Laan | = _ —- . . . 2 : ; ai ee — é ao - a Bis un | 
ressure Tag=121°C#2°C 
2 Cooker Test 100% RH, 15PSIG 45 10 | 
(PCT) A8HR 


2. ILT (infant Life Test) Frequency: 1 Process/month 


Se eee ee ee Sea 
No. Test Item Test Condition a Note 
| 
, High Temperature Ta=Tj(max) 
1 Reverse Bias Vcop=Vcso X0.8 300 for Discrete 
(HTRB) 168HR 
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3. DRT (Device Reliability Test) 


No. Test Item Test Condition 
High Temperature Ta=Tj\(max) 5 0 
1 Reverse Bias (HTRB) Vcsp=VcsBo X0.8 45 10 ; 
| 1OOOHRS 
Bel aes Saree Eee men a caeeueaneace se aes “a oe Ia ics case Sheetal aca arec aghthacesa do ceaiseninsgeborbninnts pe hs 2 wa Spices hate ssn danee eee a tee tt a cee fens nent eee cme ance Raseieaereren: es atest = 
Ta=121°C+2°C 
2 i RH=100%, 15PSIG 45 a : 
oo 168HRS | 
— fe) = 0 | 
a Wet High Temperature Va fe a ins e ie 5 O 
: cB=O. B 
Reverse Bias (WHTRB) 4000HRS 10 1 
—65°C+150°C 5 O 
4 | Temperature Cycle (T/C) 10min, 10min 45 10 1 
| 200 Cycles 
- Bee cette a tact ae Pe A ie ee OA DAT ah RON TENE. P OO T OE DRONe EL NEED Fe ce eee 
— =65°C150° C(Liquid) 5 0 
| Thermal Shock (T/S) 5min,<10sec, Smin 45 10 1 
200 Cycles 


* LTPD 5: S Grade Units LTPD 10: A,B Grade Units. 


6. Reliability Tests 


The test run by the quality department are accelerated tests, serving to model “real world” applications through boosted 
temperatures, voltages, and/or humidities. Accelerated conditions are used to derive device knowledge through means quicker 
than that of typical application situations. These accelerated conditions are then used to assess differing failure rate mechanisms 
that correlate directly with ambient conditions. Following are summaries of various stresses (and their conditions) run by 
Samsung on discrete and integrated devices. 


High Temperature Reverse Bias (80% max. BVcgo, 150°C, Static) 
For this test, device integrity is checked through stressing of the main blocking junction at an elevated temperature and 
voltage. Overall product stability is investigated through leakage current monitoring; low leakage indicates good integrity. 


intermittent Operating Life (Pmax, 25°C, 2 min on/2 min off) 

This test is normally applied to scrutinize die bond thermal fatigue. A stressed device undergoes an “‘on’” cycie, where there 
is thermal heating due to power dissipation, and an ‘‘off’ cycle, where there is thermal cooling due to lack of inputted power. 
Die attach (between die and package) and bond attach (between wire and die) are the critical areas of concern. 


Wet High Temperature Reverse Bias (80% max. BVcgo, 85°C, 85% R.H., static) or (Vcc=Voc(typ), 85°C, 85% R.H, 
static) 

Wet High Temperature Reverse Bias Test is used to accelerate failure mechanisms by applying static bias on alternate pins 
at high temperature and humidity ambient (85°C/85°C R.H.). This test checks for resistance to moisture penetration by 
using an electrolytic principle to accelerate corrosive mechanisms. 


Pressure Cooker Test (Unbiased, 121°C, 15 PSIG, 100% R.H.) 
The Pressure Cooker Test checks for resistance to moisture penetration. A highly pressurized vessel is used to force water 
(thereby promoting corrosion) into packaged devices located within the vessel. 


High Temperature Storage (Unbiased, 150°C) 
High Temperature Storage is utilized to test for both package. and die weaknesses. For example, sensitivities to ionic ccn- 
tamination and bond integrity are closely scrutinized. 
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Temperature Cycling (Unbiased, —65°C to.+150°C, air) 
This stress uses a chamber with alternating temperatures of -65°C and +150°C (air ambient) to thermally cycle devices 


within it. No bias is applied. The cycling checks formechanical integrity of the packaged device, in particular bond wires 
and die attach, along with metal/polysilicon microcracks. 


Thermal Shock (Unbiased, —65°C to +150°C, liquid) 


This stress uses a chamber with alternating temperatures of -65°C to +150°C (liquid ambient) to thermally cycle devices 
within it. No bias is applied. The cycling is very rapid, and primarily checks for die/package compatibility. 


Resistance to Solder Heat (Unbiased, 260°C, 10 sec) 


Solder Heat Resistance is performed to establish that devices can withstand the thermal effects of solder dip, soldering 
iron, or solder wave operations. 


Mechanical Shock (Unbiased, 15009, Pulse =0.5msec) 
This test determines the suitability of a device to be used in equipment where mechanical “shocks” may occur. Such shocks 
ersult from sudden or abrupt changes produced by rough (non-standard) handling, transportation, or field operations. 


Variable Frequency Vibration (Unbiased, Range=100 to 2000 Hz) 


Variable Frequency Vibration is done to model the effects of differential vibration in the specified range. Die attach and bon- 
ding integrity are particularly stressed, testing the mechanical soundness of device packaging. 


Constant Acceleration (Unbiased, 10kg to 20kg) 


This is an accelerated test designed to indicate types or modes of structural and mechanical weaknesses not necessalily 
detectable in Mechanical Shock and Variable Frequency Vibration stressing. 


7. Failure criteria 


Parameter Symbol Unit | SCOPE Min. - Max 
ioe ee otis ad OOO ae de za a ie See 
| Emitter Cut-off Current IcEO COMMON USLX2 
P : ck Hre(min)<500 “| V.X ( 5 LV.x 2 

Hre Variation Ratio Here — Hre(min) 2500 LV.X0.7 IV.X1.3 
i — | Hre(min)>1000 ia LV.X0.6 | LV.X1.4 
| Collector-Er Emitter Saturation Voltage : Vee(sat) 7 mV COMMON a LSL, ; USL 
a Base-Emitter Saturation Voltage | Vae(sat) COMMON _ USL ; 
“Thermal, Resistance ===——é‘;SCA gg USL 
Noise | Be | Ne.Nv_ Low Noise “USLX1.5 


Note 1) USL: Upper Specification Limit 2) LSL: Lower Specification Limit 3) 1.V.: Initial Value 


8. Relative Stress Comparisons 


Many stresses are run at Samsung on many different devices. Through both theoretical and actual results, it was clearly 
determined which stresses were most effective. Also established were the stresses which weren't fully effective. 


Comparisons have been made on the basis of defects able to be determined, efficiency in detection, and cost. For the reader’s 
benefit, Samsung provides the results of its conclusions on the following pages. 
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Comparison of Reliability Test Methods 


| aba 4 | Defect | Effectivenss Cost Remarks 
Internal Lead Structure 
| Visual Metallization 
Inspection Oxide Film Slightly This method of screening must be 
Foreign Particles Good Inexpensive performed for high reliability 
Die Bond to Moderate devices. Cost is affected by the 
Wird Bond degree of visual inspection 
Contamination 
ai Corroded Substrate _ i 
Infrared ray Design(thermal) _ | Very Good Expensive | For t use in n design evaluation only | 
i Die Bond Extremely Good — Advantage to using this 
Lead Structure(Gold) Good screening method lies in the 
Foreign Particles Good ability to test die frame/ 
Manufacturing Good Moderate header bonding, and to be able to 
Radiography (Gross Error) Good perform inspection after sealing 
Seal Good However, some materials being 
Package Good transparent to X-rays (for example, 
Contamination Good Al and Si) are not able to be analyz- 
ed. The use of the complex test 
system results in cost six times that 
| i of visual inspection. 
_ Seb 2 aug leaves IRE ORE Re re ES) EEO AE wisn Sih 
Electrical stability 
High Metallization 
Temperature Bulk Silicon Good Very This is a highly desirable screening 
Storage Corrosion : | Inexpensive method 
IRS SE Sh as SPR SSE SASL Re Dane He 3 SAP he (ee Re A ATLS Pe Nea ENE LCSD E SOARES Se Bee en ee RE a 
Package 
Seal 
Temperature Die Bond Good Very This screening method is one of 
Cycling Wire Bond Inexpensive the most effective for use 
Cracked Substrate 
Thermal Mismatching _ | 
Package While this screening method is 
Seal | similar to temperature cycling, 
Thermal Die Bond Good Inexpensive it enables high stress levels as 
Shock Wire Bond well. It is probably equal to the 
Cracked Substrate temperature cycling method. 
Thermal Mismatching 
Lead Structure Doubt exists a as to the effectiveness 
Constant Die Bond Good Moderate of screening aluminum wires 
Accelertion Wire Bond with stress levels in the range of 
Cracked Substrate 0v20, 000 G 
Shock Lead Structure Fairly Poor "Moderate Drop shock testing | is thought to 
(Without be inferior to constant acceleration 
Monitoring) methods. However, the pneupactor 
shock test is more effective. Shock 
{ ul | test IS a destructive test method. | 
Shock Particles Fairly Poor Visual inspection or radiography 
(With | Intermittent Short Failry Good Expensive is more desirable for detection of 
Monitoring) , Intermittent Open Fairly Good particles 


& SAMSUNG 
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Comparison of Reliability Test Methods (continued) 


Test | | 


Method Defect Effectivenss Cost Remarks 
Vibration Lead Structure 
Fatigue Package | This test is destructive 
Die Bond Fairly Poor | Expensive and without merit. 
Wire Bond | | 
Cracked Substrage | 
Variable Package | | | 
Frequency Die Bond | 
Vibration Wire Bond | Fairly Poor Expensive 
(Without Substrate 
Monitoring) 
Variable Foreign Particles Fairly Good The effectiveness of the method for 
Frequency Lead Structure Good Very | detecting particles depends on the 
Vibration Intermittent Open Good | Expensive type of particle 
(Without 
LL _Monitoring) 
Random ~ Package This screening method is more 
Vibration Die Bond Good Expensive effective than variable frequency 
(Without Wire Bond , vibration(without monitoring), when 
Monitoring) Substrate used with equipment intended for 
space vehicle operation, although it 
is more expensive. 
| Random Foreign Particle "Fairly Good | 
Vibration Lead Structure Good Very This is one of the most expensive 
(With Intermittent Open Good Expensive screening methods 
Monitoring) . 
Vibrational Foreign Particles Good Expensive 
| Noise 
Radioisotope Package | Good Moderate This screening method is effective 
Leak Test Seal for detecting leakage in the range 
1OE6~10E12 atm. mi/sec 
Helium Package Good Moderate This screening method is effective 
Leak Test Seal for detecting leak in the range 
| 10E6~1 0E12 atm. mi/sec 
Gross Package Good Inexpensive Effectiveness is dependent u upon 
Leak Test Seal . volume. Testing is possible for 
detecting leaks above 10E-3 atm. 
ne es 
High Voitage Oxide Film Good Inexpensive Effectiveness Depends on 1 structure 
Test | : 
insulation Lead Structure | 
Resistance Metallization Fairly Good Inexpensive 
Contamination 
Intermittent Metallization 
Operation Bulk Silicon 
Oxide Film 
Inversion/Channeling Good Expensive Probably about the same as AC 
Design Parmeter operating life 
Drift Contamination - 
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| Teh d Defect Effectivenss Cost Remarks 
| Metallization | | | 
Bulk Silicon | | 
Oxide Film 
AC Inversion/Channeling Very Good Expensive 
| Operation Design Parmeter | | 
| Drift Contamination | 
DC Basically the Same Good Expensive The AC operation life method is 
Operation as Intermittent | ' more eftective for any failure 
| | Operation mechanism 
| High Same as AC Extremely Good Very Failures are accelerated by 
Temperature Operation Life | Expensive ' temperature. This is probably 
AC | Test ! | the most expensive and one of the 
Operation | : most effective screening methods. 
High 
Temperature Inversion | Fairly Poor | Expensive i 
Reverse ' /Channeling | | ! 
Bias | 


9. Reliability Test Results 


Extensive test results have been compiled through long term reliability monitoring (DRT) of devices. Current and historical 
data is entered into Samsung's Reliability Newtork, SRN. Thus, past performance of a device or it’s family, assembly evalua- 
tion results, manufacturing change reliability results, etcetera, can all be seen via computer through SRN. 


Results included in this manual are representative of products stressed, and contain data fro mthe past year. Data is sum- 
marized from both die and package tests, on five critical stresses. Failure rates for long term life testing are in FITs, which 
are calculated using Arrhenius’ Equation. (Arrhenius’ Equation is summarized in the Appendix section). Samsung’s failure 
rates are well below 50 FITs, which is acknowledged by customers and competitors alike as among the industry's elite. 


9.1 Long Term Life Test Results (KSC945, KSD288) 


Ee. ; Test Item | Steady State Operation Life | High Temperature Storage Life 
| A a a aaa aR  -T,=T(max ) Vv Z V SSR. > pen Ve espe ge ere ees i aS cS 7 - pe ee Ee 
| i. Sy aie a= lj . cp = Vcspo X* 0.8 | Te = 125 C, 150°C 
| Ok Test Condition 4000 HRS | 4000 HRS 
Number Number Failure | Number Number | Failure | 
Family * Device | of of Rate of | of Rate 
| Samples Failures | (FIT) Samples Failures (FIT) | 
a Se ea le 
KSC945 870 0 1 765 0 1 
TR ee RET ee nr SE ren mn Cee eR ‘ae an 
KSD288 540 0 1 360 0 1 


Note 1) FIT: Failure in time or failure unit; represents the number of failures expected per 10° (one billion) device 
hours (at 55°C). 
2) TR: Transistor 
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9.2 Environmental! Test Results 


XK __ Test Item 
Test Condition 


Thermal Shock 
85°C, 85% R.H., Vcgo x 0.8 


Pressure Cooker 


See 4.1 


High Temp/High Humidity 


Number Number | Failure Number | Number Failure Number | Number Failure 
Device of Rate Rate Rate 
Family Samples | Failures | (%1 1KHRS)| Samples | Faiiure | (%1 168HRS) | Samples | Failures | (%1 200CYC) 


10. Product Outgoing Quality Levels 


The quality of Samsung products reaching customers has improved steadily over the years. Nearly on order of magnitude 
reduction in outgoing product PPM levels has been achieved from 1987-90. Results can be seen below. 


Average Outgoing Quality, or AOQ, is measured by the Quality Assurance Department. Prior to release, product is sampled 
according to MIL-STD 105D. Both electrical and visual/mechanical inspections occur. If inspection standards are met, pro- 
duct is approved for sales. Depending on the nature of the failure(s), rejected samples can cause an entire lot to be 100% 
tested and/or inspected, re-worked to screen out defective devices, or scrapped. 


Electrical testing is typically done to product specification limits, guardbanded by a fixed percentage. Visual/mechanical in- 
spection is performed to check for key package, marking, and lead parameters. (More extensive details are provided in Chapter 
3, Assembly process control) 


Although Samsung’s AOQ levels are acceptable, efforts are constantly underway to reduce the figures (thereby increasing 
outgoing quality). 


Samsung Product Electrical AOQ Levels 


(in PPM) 
Product Family 1988 1989 1990 1991 (Goal) 
Small-Signal 42 23 16 15 
Transistor | 
Power Transistor 103 | 39 23 15 
Samsung Product Visual/Mechanical AOQ Levels 
(in PPM) 


1991 (Goal) 


Product Family 


Small Signal 
Transistor Bi 


Power Transistor 84 57 25 25 
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150 \, 


(PPM) . 


100 Z ae 


50 


'88 'B9 90 '91 (Goal) 
(YEAR) 


Note: Totai=Electrical + Visual/Mechanical 


S/S TR=Smail Signal Transistor | oO S/S TR 
PWR TR=Power Transistor 


PWR TR 


Fig. 3. Total AOQ Levels 
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l. KS Type Series 


1. Small Signal Transistors. 
2. Power Transistors. 


TRANSISTORS PRODUCT GUIDE (I) 


1. SMALL SIGNAL TRANSISTORS 


1-1. General Purpose Transistors 
1.1.1 SOT-23 Type Transistors 
q Device and Polarity (Marking) 


PNP 
KSA812(D1X) 
KSA1182(F 1X) 
KSA1298(J1X) 


NPN 


KSC 1623(C1X) 
KSC2859(E 1X) 
KSC3256(K1 X) 


Condition 


VcEO Vce | Ic 
NPN PNP (V) (V) 

KSD1021 30 1 1 100 | 70 | 400 | 1000 | 100 0.5 1.2 6 10 130 
KSA1378 25.10.33). I 50 | 70 | 400 300] 30);0.35| 0.6 1.3 
KSB810 25. O74 100 | 70 | 400 700! 70/!10.25! 0.4 10.95! 1.2 6 10 | 50 | 160 
KSB81 1 25 1 1 100 | 70 | 400 | 1000 | 100 0.5 1.2 6 10 110 

KSC3488 25 |0.3)] 1 50 | 70 | 400 300; 30/0.14)| 0.4 

KSD1020 25° OF | 4 100 | 70 | 400 700} 70}; 0.2; 0.4 |0.95); 1.2 6 10 | 50 |170 
KSA1150 20: 0.54) 4 100 | 40 | 400 500) 50] 0.3; 0.4 1 1.3 6 | 10 

KSC2710 20 |0.5) 1 100 | 40 | 400, 500; 50;0.18! 0.4 


1.1.3 TO-92 Type Transistors 


Device and Polarity : 


hee} Condition Vce(sat), Vee(satXV)| Condition 


fr(MHz) 


Vceo!| Ic |VceE| Ic 


(V) | (A) | (VY) | (mA) (V) | (mA) | MIN | Mé 

KSC2003 {|KSA954 80 0.3; 1 50; 90; 400; 300} 30 0.6 1.2 6} 10}; 50} 100 
KSD1616A|KSB1116A, 60 1; 2); 100/135} 400,1000| 50 0.3 12 2;100/; 70 
KSC1008 |KSA708 60 | 0.7; 2 50! 40! 240; 500} 50 0.7 1.1 10} SO 50 
KSC2002 |KSA953 60 0.3} 1 50} 90; 400/ 300; 30 0.6 1.2 6; 10; 50; 100 
KSD1616 |KSB1116 50 1; 2 | 100;135}; 400;1000; 50 0.3 eZ 2{|100; 70; 100 
KSC815 KSA539 45 0.2} 110.05; 40} 240; 150! 15] 0.5 1.2 
KSD471A 30 1 1 |; 100; 70} 400/1000; 100 0.5 2 6| 10 130 
KSC839 30 |} 0.1; 12 2|° 40! 400} 10 1 0.4 10 1} 80! 200 

KSB564A 25 1 1 | 100} 70} 400;1000; 100 0.5 1.2 6; 10 110 
KSD227 KSA642 25 0.3; 1 50; 70} 400; 300/ 30 0.6 
KSC 184 KSA542 25 |0.05| 6 | 1| 40) 400) 20 2 0.3 6 1 100 
KSD261 KSA643 20 0.5; 1 {100; 40; 400} 500; 50 0.4 1.3 
KSD5041 20 5; 2 | 500/180; 600;38000; 100 1.0 6; SO 150 
KSC5019 10 2; 1 | 500/140; 600/2000; 50 0.5 1 | 500 150 
SS901 4 SS9015 | 45 OFF. & 1; 60)1000; 100 ) 0.3 1.0 5; 10);150| 270 
Ssg01 1 30 !0.03! 5 1} 28) 198! 10 1 0.3 5 1 }150; 370 
SS8055 SS8550 25 1.5} 1, 100; 85, 300; 800; 80 0.5 1.2 10 | 50,100; 190 
SS9013 SS9012 20 0.5; 1 50} 64) 202) 500) 50 0.6 ers 


1.1.4 TO-92L Type Transistor 


Device and Polarity 


hre| Condition Vce(sat), Vee(satXV)| Condition — ty(MHz) 


VcEO Ic Ip 
NPN PNP | (V) MAX | (mA) | (mA) 
KSC2331 KSA931 60 | 0.7 240 | 500 O 0.7 12 10 50 100 
KSC2328A |KSA928A | 30 2 320 !1500! 30 2.0 2} 500; 50 | 120 
KSC2500 | 10 2 600 |2000: 50 0.5 1 | 500 150 


g 
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1.2 Low Noise Transistors 


1.2.1 TO-92S Type Transistor 


Device and Polarity NF(dB) 


Condition 
= Frequency 


KSAI175 Audio 50 10.15! 6 . 700 | 100 | 10 0.3 10 180 
KSC2785 Audio 50 |0.15| 6 700 |} 100; 10 0.3 10 300 


1.2.2 TO-92 Type Transistors 


Device and Polarity NF(dB) Condition Condition Vce(sat) 
Condition (V) 


Frequency MAX 
KSC945 | KSA733 41 Audio 0.15 : 700 | 100 
KSC1222 **40 Audio 0.05 ae 1000 20 
KSC900 **30 Audio 0.05 120 | 1000 20 


Audio= 10Hz to 15.7KHz 
*=MAX, ** =Noise Level 


hee Condition Vce(sat)| Condition —_f+(MHz): 


1.3. RF/VHF/UHF Amplifier Transistors 


1.3.1 SOT-23 Type Transistors 
- f+(MHz) 


Condition hee 


Device Condition 
(Marking) 


NPN 


lagc Condition 
Condition | (if 


KSC2734(H8Z) | 10; 10 |1400|3500/ 1.5] 12 | 5 
KSC3120(H9Z) ; 10 2 | 1500 | 2400 | #0.9; 15 ,$12 5 
KSC2759(H6X) | 10 5 11250!2000| 1.3; 14 |$10 5 
KSC3123(HAX)| 10} 5 | 900|1400|#0.5; 20 |$20 5 
KSC2757(H3X) | 10; 5 | 800|1100| 1.5; 15 5 
KSC2758(H4Z)| 10} 3 | 750/1000} 0.8] 25 3 30 . 
KSC2756(H2X)| 10; 5 | 500; 850/#0.5| 20 |$15 5 
KSC2755(H1X) |} 10} 3 | 400; 600/#0.5; 30 3 
KSC2223(H5X)} 6 1 400; 600; *1}| 20 1 
KSC3125(A1Z) | 10! 10 , 250; 600; 1.6] 25 10 
KSC27 15(B1X) | 10 1 100 3.2| 30 2 ae 


1.3.2 TO-92 Type Transistors 


Gpe Condition NF (dB) lagc Condition Gain 
(dB)| Vce pe ores Reduction 
MIN © MIN|MAX|}MAX| f(MHz) (dB) 

3 


25 10 
25 10 
$19) 10 
$18} 10 


25 | 250 ae 200 
25 | 250 200 
60 
60 
30 
25 
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1.4 High Voltage Transistors 


1.4.1 SOT-23 Type Transistors 


Condition Nee Condition Vce(sat), Vee(satXV) Conition f+(MHz) 


MMBTA42(1D) | MMBTA92(2D) 
MMBTA43(1E) | MMBTA93(2E) 

MMBT5401(2L) | 150 10.5 60 | 240 50 
MBT5550(1F) 140 10.6; 5; 10 as 250 Ss 


M 


1.4.2 TO-92 Type Transistors 
) Condition  Vos(sat), Vec(sstKv) Conition _fr(MHz) 


2N6517 
2N6516 
2N6515 


2N6520 
2N6519 
2N6518 


2N5551 
2N5401 

2N5550 
| 2N5400 


MPSA44 

MPSA45 

MPSA42_ |MPSA92 

MPSA43 |MPSA93 

MPSLO1 ; 
MPSL51 


AANyONHH(AAADWwWwW 


SD29909/905909000: 
WOWOAAAAI Aa Onan 


Device and Polarity Condition hee Condition Vce(sat) Vee(satXV)| Condition —f+(MHz) 


(V) 
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1.5. Digital Transistors 


1.5.1 SOT-23 Type Transistors 


Device and Polarity | R1 | R2 | Vceo/ 


won _|_en_|ns 


KSR1101 |KSR2101 | 4.7 


Condition Vce(satXV)|; Condition —f+(MHz) 


le 
(mA) 


250/200 


5 : 5 
KSR1102 |KSR2102 5 4 0.1 : 5 | 250/200 
KSR1103 !|KSR2103 | 22; 22} 50 | 100; 5 5 0.1!:03;10! 5 1|250/200 
KSR1104 }KSR2104 | 47| 47] 50 | 100); 5 5 0.1|0.3);,10; 5 |250/200 
KSR1105 |KSR2105 | 4.7} 10} 50 | 100! 5 5 0.1; 0.3 }10] 5 | 250/200 
KSR1106 |KSR2106 | 10; 47; 50 | 100] 5 5 0.1;0.3/]10/; 5 | 250/200 
KSR1107 ;|KSR2107 | 22} 47; 50 | 100] 5 5 0.1!0.3;,10} 5 | 250/200 
KSR1108 |KSR2108 | 47} 22) 50 | 100] 5 5 0.1;03;10} 5 {250/200 
KSR1109 |KSR2109 | 4.7 40 | 100; 5 5 1 0.1/0.3 /10; 5 |250/200 
KSR1110 ;/KSR2110/} 10 40 | 100; 5 1 1 0.1;0.3},10}; 5 |250/200 
KSR1111 |KSR2111 | 22 40 |} 100! 5 1 |100; 600; 10 1 0.1; 0.3)10); 5 |250/200 
KSR1112 |KSR2112 | 47 40 | 100; 5 1 |100/} 600} 10 1 0.1;03),10/} 5 | 250/200 
KSR1113 |KSR1113 12.2} 47| 50 | 100); 5 5 | 68 10 | 0.5 }0.1)03)10) 5 | 250/200 
KSR1114 |KSR2114 |} 4.7| 47; 50 |100/ 5 5 | 68 10 |05 |0.1}03)10/ 5 | 250/200 


1.5.2 TO-92S Type Transistors 


Device and Polarity |. Condition hee 


KSR1201 |KSR2201 5 8) : 0.3 5 | 250/200 
KSR1202 |KSR2202 5 |} 4 0.5 | 0.1] 0.3 5 | 250/200 
KSR1 203 |KSR2203 5 5 0.5 10.11 0.3 5. | 250/200 
KSR1204 |KSR2204 | 47 | 47}; 50 | 100] 5 5 | 68 10 | 0.5 |} 0.1}; 0.3 )10; 5 | 250/200 
KSR1205 |KSR2205 | 4.7| 10| 50 | 100] 5 5 | 30 10 | 0.5 |}0.1;0.3/,10! 5 | 250/200 
KSR1206 |KSR2206 | 10| 47| 50 | 100; 5 5 | 68 10 | 0.5 ,0.1].0.3 ),10] 5 | 250/200 
KSR1207 |KSR2207 | 22) 47); 50 | 100} 5 | 5 | 68 10 | 0.5 }0.1}0.3;,10; 5 |250/200 
KSR1208 |KSR2208 | 47| 22; 50 | 100; 5 5 | 56 10 | 0.5 |0.1/03;10) 5 |250/200 
KSR1209 |KSR2209 | 4.7 40 |100/ 5 5 |100!}600/ 10 1 0.1}0.3;10; 5 |250/200 
KSR1210 |KSR2210 | 10 40 | 100} 5 1 |100; 600 | 10 1 0.1|}0.3;,10; 5 |250/200 
KSR1211 |KSR2211 | 22 40 | 100; 5 1 ;100; 600; 10 1 0.1;0.3;,10; 5 | 250/200 
KSR1212 |KSR2212 | 47 40 |; 100} 5 1 |100|) 600; 10 1 0.1/0.3 ]}10;. 5 | 250/200 
KSR1213 |KSR2213 | 2.2) 47; 50 |100); 5 5 | 68 10 | 0.5 |0.1;03/]10) 5 | 250/200 

5 5 | 68 10 |} 0.5 /0.1,03/]/10; 5 | 250/200 


KSR1214 |KSR2214 | 4.7| 47] 50 | 100 


1.5.3. TO-92 Type Transistors 
Device and Polarity Condition Vce(sat\V) fr(MHz) 


TYP 


KSR1001 |KSR2001 5 5 | 250/200 
KSR1002 |KSR2002 5 5 0.1 5 | 250/200 
KSR1003 |KSR2003 5 5 0.11 0. 5 | 250/200 
KSR1004 |KSR2004 | 47|) 47| 50 | 100] 5 5 | 68 10 |05]0.1/03)}10]| 5 | 250/200 
KSR1005 |KSR2005 | 4.7/ 10] 50 | 100] 5 5 | 30 10 |05{/01/031/10!] 5 |250/200 
KSR1006 |KSR2006 | 10] 47| 50 | 100] 5 5 | 68 10 |05101/031)10! 5 |250/200 
KSR1007 |KSR2007 | 22] 47| 50 |100] 5 5 | 68 10 |05/01/03/10! 5 |250/200 
KSR1008 IKSR2008 | 47| 22] 50 | 100] 5 5 | 56 10 |0.5/101/03/10! 5 | 250/200 
KSR1009 |KSR2009 | 4.7 40 |100| 5 1 |/100/600] 10 / 1 10.1/031]10] 5 |250/200 
KSR1010 |KSR2010 | 10 40 |100| 5 1 1100} 600! 10 | 1 10.1! 0.3110! 5 |250/200 
KSR1011 |KSR2011 | 22 40 1100! 5 1 |}100;600} 10; 1 |0.1; 0.3110; 5 /|250/200 
KSR1012 |KSR2012 | 47 40 1100] 5 1 |100}600! 10 | 1 |0.1!03)10; 5 |250/200 
KSR1013 |KSR2013 | 2.2| 47] 50 | 100] 5 5 | 68 10 |051/014/03/)10! 5 | 250/200 
KSR1014 |KSR2014 |4.7| 47! 50 |100/ 5 5 | 68 10 |0.5/0.1/03/)10/] 5 | 250/200 
aa 
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1.6 JUNCTION FETS 
1.6.1 SOT-23 Type J-FET 
DEVICE Inss(mA) gm(mS) Condition Vas(OFF) 


4.5 oj 46 | 4s | | 
10 9 10 10 0.4 


Ipss(mA) Condition Vgs(OFF) 
(V) (V) | (V) | (A) 


0.8 eo re ere rata 


Condition Ves(OFF) 
(V) (V) | (VY) | (A) 
PSS AO 2 Oe Oe 


10 4 | 4 | 15} 10 | 10 0.1 


Gm(mS) Cis(pF) Crs(PF) | NF(dBX200MHz) 
MIN | TYP | TYP | MAX | TYP | MAX 


5.5 | 0.03 |] 0.05 : 


: Under Development 


2. POWER TRANSISTORS 


2-1. General Purpose Transistors 
2.1.1 TO-126 Type Transistors 


Device Type Condition 
Ic |VcEo yP 
(A) | (V) 
0.1 | 180 |KSC2682 KSA1142 5 0.011100} 320 |0.05/0.005/0.16/] 0.5 | 10 |0.02 180} 8 


0.01] 40 | 320 |0.02/0.002 0.6 | 30 {0.01 150) 5 
0.01, 40 |; 320 |0.02,0.002 0.6 | 30 ,0.01 150) 7 


0.01/ 4 shes 05 ees eee Ea 01|50| 80 | 10. 
ee oo 
ree 


200 |KSC3502 
300 |KSC3503 


1.2 | 120 |KSC2690 KSA1220 
160 |KSC2690A |KSA1220A 
30 |KSD882 KSB772 


45 |KSD794 KSB744 
60 |KSD794A (KSB744A 


8 [eo |ksor601 |ksBii61 


KSA1386 


0.3 | 60 
0.3 | 60 


1 1601400 oa 0.515 | 0.1 
0.5 | 60 | 320 — aie 0.5 2 
0.5! 60!32011.5!0.15!0.5 


(2 froofaool 2 fo2forfosy | Tao 
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2.1.2 D-PACK Type Transistors 


ae Le |‘ DeviceType — Type Condition 
VcEo 

wn | ewe | Wh 
(A) | (V) (V) 


[os soo|R@esosa |_| ~s Joae/ aol eolestoos, fe | [TT Lio. 


2 50 |KSC3076 |KSA1241 2 : 100 
400 |KSC3233 5 0.1 
30 |KSC3073 |KSA1243 2 0.5 | 70/240 0.2 : 8 0.5 By 15 
60 |KSD1221 KSB906 5 0.5 | 60/300 0.3 |0.4 0.5 20 
| KSA1242 2 100/320; 4 1 2), O28 180} 10 
a KSC3074 |KSA1244 1 i 70|;240; 3 er 05; 4] 1 60 ; 20 


2.1.3 TO-220 Type Transistors 


Condition 


(A) | (A) 


EEC Da EIEN 
1.5 |150|KSC2073 _|KSA940 0.5 | 40 [140 0.5 
ade’ KSD401___‘ |KSB546 0.4 | 40 |240 
0|KSC1173 . ]KSA473 5 |0.5 | 70/240 0.2 
55 IKSD288|KSAG14 5 |0.5 | 40/240 0.1 0. 
5 los |e0|220| 3 loa | 

4 | 60|/KS8C2233 5 30|150| 4 | 0. 
80 |KSD526_ _—| KSB5960 5 |os|40|240| 3 | 0. 
5 
5 


hee 


Vce(satXV)| Condition fr(MHz) 


70 |KSD362 
100 |KSC2517 


pgm | esa 


7 60 |KSD568 KSB707 1 3 | 40)200| 5 0.5 
80 | KSD569 KSB708 1 3 | 40,200, 5 0.5 
100 |KSC2334 {KSA1010 5 3 | 40/200; 5 | 0.5 


60 |KSD880 KSB834 
4 
3 
5 60 |KSD73 10 70 }240; 5 ; 0.5. 
5 5 
3 


2.1.4 TO-220F Type Transistors 


| -DeviceType — | -DeviceType — Condition 
VcEo 
wn | we 
(A) | (V) (V) (A) 


60 |KSD1406 KSB1015 


60 |KSD2012 KSB1 366 0.5 100,320; 2 


passes _feeioat |S panama, 292 | sas oa 
EaE Oe eo eee eo 140 Eas Ree oe 
60 |ksb1588__|KsB1097_ | 1 | 3 | 40/200) 5 Jos | jos) || 
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2.2 Darlington Transistors 


Condition 


Vce(satXV) 


Pc | Package 


KSD985 | KSB794 | 2 1 
| so | KSD986 | kKSD795 | 2 1 
3 40 | KSD1222 | KSB907 | 2 | 1 | 2K 2 | 0.004 1.5 | 15 |D-PACK 
60 | *KSC1983 4 | 0.5 | 500 2 | 0.05 1 30 |TO-220 
60 | *KSD1273 4 | 0.5 | 500 2.5K | 2 | 0.05 1 40 |TO-220F 
60 | *KSD1943 4 | 0.5} 400 2K | 2 | 0.05 125), GO 10220 
60 | *KSD1944 4 | 0.5 | 400 2K | 2-| 0.05 1.5 | 30 |TO-220F 
100 | KSD1692 | KSB1149| 2 |1.5| 2K 20K | 1.5 | 0.015 1.2 | 15 |TO-126 
4 | 275 | KSD5018 3 | 0.02 1.5 | 40 |TO-220 
5 | 100] KSD560 | KSB601 | 2 |} 3 | 2K) 6K | 15K! 3 | 0.003 1.5 | 30 |TO-220 
100 | KSD1589 | KSB1098| 2 | 3 | 2K/| 6K | 15K | 3 | 0.003 1.5 | 30 |TO-220F 
15 | 50 | *KSC5047 5 | 5 | 80 5 [0.12 | | 0.5 | 100 |TO-3P 


*: high B 


2.3 Swtitching Transistors 


Vceo | Ic 
Voce 
5 


400 | 0.5 | KSA1156 


Package 


TO-126(PNP) 


| 


| 800 | 1.5 | KSC5026 


3 |KSC5027| 5 | 0.2 
| KSC5028 


KSC5029 
KSC5030 
KSC5031 
KSC3552 


oO 


KSC2752 | 5 1 as TO-126 
KSC2333 | 5 1 26s) 4 TO-220 
KSC3569 | 5 | 1 25| 1 TO-220F 
KSC2518| 5 g0 | 2 1 2.5 |0.7 TD-220 
KSC2335 | 5 80} 3 1 25| 1 TO-220 
KSC3158 | 5 80| 3 1 251 1 TO-220F 
10 | ksc2749! 5 go | 6 1 25° | 0:7 TO-3P 
15 |Ksc2761| 5 80 | 10 1 2510.7 TO-3P 
500 | 3 | Ksc5020| 5 50 | 1.5 1 3 TO-220 
KSC5060 | 5 50 | 1.5 1 3 TO-220 
4 | KSC5022| 5 50 | 1.5 1 3 TO-3P 
5 |Ksc5021 | 5 3 1 3 TO-220 
KSC5061 | 5 3 1 |0.3 TO-220 
7_| kscs023 | 5 3 1 0.3] 80|TO-3P 
10 | KSc5024 | 5 4 1 
15 | KSC5025 | 5 6 1 
0.7 2 
2 
2 
2 
ql 
= 
2 


7 Electronics 


SAMSUNG ee a 


TRANSISTORS =F _ PRODUCT GUIDE (|) 


2.4 Horizontal Deflection Output Transistors 


2.4.1 TO-3P Type Transistors 


Voce | Meee Heulee Condition NreE Condition Vce(satV) |Switching Time Po 
VceE Ic Is ton | tstg COMMENT | 

(V) (V) | (A) | (NPN) (V) MIN | MAX | (A) | (A) | TYP | MAX | (us) | (us) (W) | 

1500| 800 |2.5|KsD5000| 5 [05] 8 | | 2/06; | 8 | | [oa it 


3.5|ksD5001 | 5 |o5| 8 | | 2.5/0.8) 
| 5 |KSD5002 4 |0.8 8 
re fxspsoos['s ite} tsi[1] ,s] | jo 

25 |xspso0a| 8 fos} 8 | | 2fos| | s | | loa| a0 
sfos;e | jesfos| [a] 

5 lksps006| 5 | 1 | 8. 4 |0.8 | 56 | | [0.41120 
| 6 |Kksp5007 | 5 | 1 | 8 a | a 5 


2.4.2 TO-3PF Type Transistors 
Ic ic | Ip | 8 a COMMENT 
(vy) | (Vy) | (A) | (NPN) | (V) | (A) | MIN | MAX | (A) | (A) | TYP | MAX | (us) | (us) | (us) | (W) 
1500 | 800 | 2.5 |KSD5010 | 5 |0.5/ 8 2 |0.6 8. | |0.4| 50 | Built in 
ss esosorr| 8 [0s |e | /28[o8|—| sj —[oa| ao | Same 
8 _|ks05012 0.4 ma 
/2.5|ksp5014| 5 05] 8 | | 2 0.4| 50 
[as iksosots| s fos) e | jesjos| |e | | joa| so 
5 |KSD5016 | 5 8 4 |08| | | 0.41 60 
| 6 |KSD5017 | 5 | 1 


0.4) 80; Damper 
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1. Small Signal Transistors 
2. Power Transistors 


TRANSISTORS PRODUCT GUIDE (Il) 


1. SMALL SIGNAL TRANSISTORS 


1-1. General Purpose Transistors 
1.1.1 SOT-23 Type Transistors 


Device and Polarity (Marking) he Condition 


(V) | (A) | (V) |(mA) 

MMBTAO6(1G) MMBTA5S6(2G) 80°) 0:5). 4 

MMBT2907A(2F) | 60 
| 60 


Condition Vce(sat) Vee(satXV) | Condition 


hre fr(MHz) 


0.6 


= 
- Oo 


| MMBTAOS(1 H) 


2 
0 
MMBTA55(2H) 0.5 1100! 50 100 | 2 | 
MMBA811C5(C5) | 45 {0.05 0.5/135/ 270] 20] 2 0.3 6) i) 75 
MMBA811C6(C6) | 45 |0.05 0.5/200| 400] 20] 2 0.3 6] 11 75 
MMBA811G7(C7) | 45 |0.05 0.5|300|600} 20] 2 0.3 6] 11 75 
MMBA811C8(C8) | 45 |0.05 0.5|450}900! 20] 2 0.3 6 | 1] 75 
MMBT2222A(1P) 40 | 0.6] 10 |150|100) 300 | 500| 50 1.6 2.6 | 20 | 20 |300 
MMBT2907(2B) | 40 | 0.6! 10 |150/100/300!500} 50 1.6 2.6 | 20 | 50 |/200 
MMBT4401(2X) IMMBT4403(2T) | 40 | 0.6 150100] 300 |500/ 50 | 0.75 1.2 | 10 | 10 |250 


MMBT3903(1Y) 40 | 0.2 
MMBT3904(1A) |MMBT3906(2A) 40 | 0.2 
MMBC1623L3(L3) |MMBA812M3(M3) |} 40 | 0.1 
MMBC1623L4(L4) IMMBA812M4(M4) | 40 | 0.1 
MMBC1623L5(L5) |MMBA812M5(M5) | 40 | 0.1 
MMBC1623L6(L6) |MMBA812M6(M6);} 40 | 0.1 
MMBC1623L7(L7) |MMBA812M7(M7);} 40 | 0.1 
MMBTA20(1C) MMBTA70(2C) 40 | 0.1 5; 40;400| 10 0.25 : 10 5 1125 


MMBC1622D6(D6) 35 | 0.1 0.5}200| 400 | 100} 10 0.3 1 |100 
MMBC1622D7(D7) 35 | 0.1 0.51300] 600 | 100] 10 0.3 1 1100 
35 | 0.1 0.51450] 900 | 100} 10 0.3 1 |100 
MMBT2222(1B) 30 | 0.6| 10 | 1501100] 300 |500; 50 1.6 2.6 | 20 | 20 |200 
MMBT4123(5B) |MMBT4125(zD) | 30 | 0.2 2! 50/150} 50] 5 0.3 0.95 | 20 | 10 |250 
5 | 0.2 0.3 20 
5 0.3 6 


10} 50} 150} 50 
10/100) 300} 50 
1} 60} 120} 30 
1; 90; 180; 30 
1/135; 270; 30 
1 |200); 400; 30 
1 |300|600| 30 


=~ WWWWWoOaM 
co) 
on 


—_ 
=O WWWIDWMAADND=A +H HOO WWwWW 


MMBC 1622D8(D8) 
MMBT4124(ZC) = |MMBT4126(C3) 2 


—h 


MMBC1009F 1(F 1) 25 10.05] 3; 0.5) 30} 60 
MMBC1 O009F2(F2) 25 |0.05; 3 | 0.5} 40; 80 0.3 
MMBC1009F3(F3). 25 |0.05; 3 | 0.5} 60} 120 0.3 
MMBC1009F4(F4) 25 |0.05| 3 | 0.5; 90} 180 


MMBC1009F5(F5) 25 |0.05, 3 | 0.5;135{| 270 
1.1.2 TO-92 Type Transistors 


Device and Polarity 


(V) | (A) 


Condition Vce(sat) Vee(satXV) | Condition fr(MHz) 


(V) | (mA) | MIN | MAX 


2N4400 —~ |2N4402 40 | 0.6 1 10 | 20 |200 
2N4401 2N4403 40 | 06 1 10 | 20 |200 
2N3903 2N3905 40 ; 0.2 1 20 ! 10 !250 
2N3904 2N3906 40 | 0.2 1 20 | 10 |300 
MPS8099_ |MPS8599 | 80 | 0.5 5 5 |} 10 |150 
MPSAO6 MPSA56 80 | 0.5 1 2 {10 {1100 
MPS8098 |MPS8598 | 60 | 0.5 5 5 |} 10 |150 
MPSAO5 MPSA55 60 | 0.5 5 2 {| 10 ;100 
MPS6602 40 1 1 10 |} 50 |100 
MPS2222A |MPS2907 ; 40 | 0.6 | 10 | 150/100] 300! 500} 50 1.6 2.6 20 | 20 |300). 
MPS6513 |MPS6517 |) 40 | 0.1 | 10 2} 90; 180 50 5 0.5 
MPSA10 40 | 0.1 | 10 5} 40} 400 10 BS: | 125 
MPSA20 MPSA70 40 | 0.1 | 10 5; 40; 400 10 5 1125 
MPS2222 30 | 0.6 | 10 | 150/100; 300; 500; 50 1.6 2.6 20 } 20 | 250 
MPS3704 30 | 0.6 2 50/100} 300} 100 5 0.6 2 | 50 |100 
-|MPS3705 |MPS3703 | 30 | 0.6 2 50; 30] 150 50 5 0.25 5 | 50 |100 
MPS6601 |MPS6651 | 25 1 1 |500] 50 1000} 100 0:6 10 | 50 ;100 
IMPS3702 | 25 | 0.6 5 50, 60; 300 50 5 0.25 5 ; 50 ,;100 
MPS6560 |MPS6562 |. 25 | 0.5 1 |500; 50; 200; 500; 50 0.5 10 | 10 | 60 
MPS5172 25 | 0.1 10 10/}100; 500 10 1 0.25 5 2 120 
ate 
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1.2 Low Noise Transistors 


1.2.1 SOT-23 Type Transistors _ 
~ Device and Polarity (Marking) | 


NF (GB) 


MMBT6428(1k) , 4 Audio 50 0.2 650 | 100 5 0.6 
MMBT6429(1L) | 4 Audio 45 0.2 1250 , 100 ) 0.6 
MMBT2484(1U) | 3 Audio | 60 | 0.05 | 1 0.4 0.35 
i | MMBTS5O86(2P); 3 Audio 50 | 0.05 500} 10 1 0.3 
MMBT5088(1Q) 3 Audio 30 | 0.05 900; 10 1 0.5 
MMBY5087(2Q)| 2 Audio 50 | 0.05 800; 10 1 0.3 

ile R) } 2 Audio 25 | 0.05 1200| 10 1 0.5 


1.2.2 TO-92 Type Transistors 


Device and Polarity 


NF(dB) Condition 


Condition 
MAX | Frequency 


Vce(sat) 


2N6428 6 5 
2N4123 | 6 2 5 
_ | 2N4125 5 2 5. 
ON4124 5 2 5 
2N4126 4 2 5 
| 2N5086 3 0.1 aq 
2N5088 3 0.1 1 
2N5087 2 0.1 1 
2N5089 2 0.1 1 
2N5209 0.1 | 100 1 
2N5210 0.1 | 200 1 
2N6428A 0.1 | 250 5 
MPS4249 0.1 | 100 0.5 
MPS6522 2 | 200 5 
MPS6520 2.) 200 5 
| MPS6523 2 | 300 5 
MPS6521 | 2 | 300 5 
MPS4250A 0.1 0.5 
MPS4250 0.1 0.5 


Audio=10Hz to 15.7KHz, *=Max, * * =Noise Level 


1.3. RF/VHF/UHF Amplifier Transistors 


1.3.1 SOT-23 Type Transistors | 
Condition —fr(MHz)| Cob |Vceo|Gpe|Condition —_hre NF (dB) 


lagc Condition 


(pF) (dB)| Vce} Io} Condition Reduction 
(V) }(mA)|MIN| TYP | MAX | (V) |MIN| (V) |(mA)/MIN|MAX|MAX| (MHz) (dB) 
MMBR5179(7H)| 6 |} 5 |900/2000! @1 | 1] 3 | 25/250! 4.5] 200 
MMBTH10(3E) | 10 | 4 |650 @0.7} 25 } 101 4 | 60 
MMBTH24(3A) | 10 | 8 |400! 620 |@0.36 $19} 10 | 8 | 30} 


*=TYP,.#Cre, @=Ccb, $=Gce, &=Gcb 
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1.3.3 TO-92 Type Transistors 


Device Condition fr(MHz)| Cob | Vceo/Gpe Condition Nee NF (dB) lagc Condition Gain 
(Marking) | yor | Ic (pF) (dB) Ic Condition |(mA)| Reduction 
NPN | (vy |(mA)|MIN| TYP | MAX | (V) | MIN (mA) | MIN | MAX MAX (dB) 

MPS5179 6 5 |1900!2000 @1| 12 15 1 3 25 | 250| 4.5 200 

MPSH1 7 10 5 |800 @0.9; 15 ;*24; 10 5 25 | 250 6 200 

MPSH1 1 10 4 i650 @0.7| 25 10 4 60 

MPSH10 10 4 |650 @0.7| 25 10 | 4 60 

MPSH24 10 8 |400! 620/@0.36| 30 |$19) 10 | 8 30 

MPSH20 | 10 4 {400} 620|/@0.65; 306 ;$18; 106 4 1,25 

*=TYP, #=Cre, @=Ccb, $=Gce. 

1.4 High Voltage Transistors 

1.4.1 SOT-23 Type Transistors 

Device and Polarity Condition hee Condition Vce(sat), Vee(sat)(V) | Conition f+(MHz) 

Vceo | Ic | Vce| Ic lc | |b Vce| Ic 
NPN PNP (V) | (A) |} (V) | (mA) | MIN | MAX | (mA) | (mA) MAX MAX (V) | (mA) | MIN | TYP 

MMBTA42(1D) | MMBTA92(2D) | 300 |0.5; 10 | 30 | 40 |. 20 2 0.5 0.9 20 10 | 50 

MMBTA43(1E) | MMBTA93(2E) 200 ,0.5; 10} 30 | 40 20 2 O:5 0.9 20 10 | 50 
MMBT5401(2L) ; 150 |0.5 5 10 60 ; 240 | 50 5 0.5 1 10 10 ;100 

MMBT5550(1F) 140 }0.6; 5 10 | 60 | 250! 50 5 0.25 1.2 10 10 | 100 


1.4.2 TO-92 Type Transistors 


Device and Polarity Condition Vce(sat), Vee(sat)V) | Conition fr(MHz) 
Vceo} Ic Vce; Ic 
NPN PNP (V) | (A) (V) | (mA) | MIN | TYP 


2N6517 |; 2N6520 |; 350; 0.5; 10 | 30 30}; 200; 30 
2N6516 | 2N6519 , 300, 0.5, 10} 30 45}; 270, 30 
2N6515 !2N6518 | 250/ 0.5} 10! 30 50! 300 | 30 
2N5551 160} 0.6} 5] 10 80} 250 | 50 
2N5401 | 150; 0.6; 5} 10 60} 240 ; 50 

2N5550 ©1140} 06; S| 10 60; 250 | 50 
| 2N5400 +e 0.6) 5} 10 40; 180 50 


MPSA44 400} 0.3} 10} 10 50} 200; 10 
MPSA45 350 , 0.3; 10; 10 50} 200 
MPSA42 |MPSA92 | 300} 0.5} 10 
MPSA43 |MPSA93 | 200 |} 0.5) 10 
MPSLO1 120 |0.05; 6 
100 


O 

on 

O° 
OC ONN 


OONAIONDAOYO 
—h 
i 
—_—k 
oO 
hb 
O 
o>) 


100 


OH-MONMAHIAQa»ndwwwWw 
oe) 
nN 
o)) 


MPSL51 


1.5 Darlington Transistors 
1.5.1 SOT-23 Type Transistors 


Device and Polarity : | Condition hee Condition Vce(sat), Vae(satXV) | Conition 


MMBT6427(1V) 

MMBTA13(1M) 

MMBTA14(1N) 
MMBTA63(2U) 
MMBTA64(2V) 


*: VcEO 


wu 
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1.5.2 TO-92 Type Transistors 


Device and Polarity Condition -h Condition Vce(sat), Vee(satV) | Conition f>(MHz) 
VcEeo VceE| lc Ic Ip Vce| Ic | 
(V) ne = (mA) | MIN | MAX | (mA) | (mA) MAX MAX (V) | (mA) | MIN | TYP 
MPSA27 60 | 0.5 100 | 10K 100 |0.1 1.5 
MPSA77 : 100 |10K 100 {0.1 1:5 
MPSA26 5 | 100 | 10K 100 |0.1 1.5 
MPSA76 5 | 100 | 10K 100 |0.1 1.5 
2N6427 5 | 100 | 10K 500 |0.5 15 2 
MPSA75 5 | 100 | 10K 100 |0.1 15 | 
MPSA25 5 | 100 |10K 100 | 0.1 5 
MPSA14 | MPSA64 5 | 100 | 10K 100 | 0.1 15 
MPSA13 | MPSA63 5 100 | 20K 100 |0.1 Ae: 
5 10 | 20K 10 |0.01 1 


MPSA1 2 | MPSA62 


2. POWER TRANSISTORS 
2.1.1 TO-126 Type Transistors 


MJE340 MJESSO 


MJE180 | MJE170 0.1 
60| MJE181 | MJE171 i At 20 1250) 3 Oe 1.7110/0.4150)) 925 
80} MJE182 | MJE172 1 250| 3 | 0.6 1.7 | 10} 0.1 | 50 12.5 
MJE200 | MJE210 1 0.1 15 


2.1.2 D-PACK Type Transistors 
| Device Type 


MJD340 MJD350 
MJD29 MJD30O 1 0. 
100 ;MJD29C MJD30C 4 1 15; 75} 1 )0.125 0.7 | 10; 0.2 3 | 15 
250 |MJD47 10 0.3 | 30 ;150; 1 |0.2 1 101,022 10 | 15 
400 |MJD50 10 [9.3 30 ;150/ 1 {0.2 1 10 | 0.2 10 | 15 
3 40 |MJD31 MJD32 4 3 |10; 50} 3 |0.375 1.2 | 10] 0.5 3] 15 
L 100 |MJD31C MJD32C 3 | 10] 50| 3 (0.375 1.2 | 10; 0.5 3 | 15 
5 25 |MJD200 MJD210 1 2 |45,180! 2 (0.2 0.75: 10} 0.1 L282 12.5 
6 | 100 |MJD41C MJD42C 4 3 |15 | 75; 6 |0.6 12:5 .°1,01-0.5 3} 20 
8 80 |MJD44H11 |MJD45H1 1 1 2 | 60 8 |0.4 1 10) 0.5 50 | 20 
10 60 |MJD38055 1 |MJD2955 4 4 {| 20);100; 4 


2.1.3 TO-220 Type Transistors 
Device Type iti | Condition Vce(satV) | Condition —f+(MHz) 


Ic | VcEo 


(A) | (V) 
40 |TIP29 | TIP30 


60 | TIP29A | TIPS0A 1 1 0.7 

80 | TIP29B | TIP30B 1 1 0.7 0.2 

80 | TIP29B | TIP30B 4 1 15 75] 1 {0.125 Of) 108 0.22) 3 30 
100 | TIP29C | TIP30C 4 1 15 | 75) 1 10.125 0.7 | 10] 0.2 3 30 
250 | TIP47 10 0.3 | 30 }150; 1 |0.2 0.1 | 10| 0.2 | 10 40 
300 | TIP48 10 0.3; 30,150! 1 |0.2 0.1} 10; 0.2 | 10 40 
400 | TIP50 10 0.3 | 30,150; 1 |0.2 0.14 ,10); 0.2 | 10 40 
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2.1.3 TO-220 Type Transistors 


ie: vaca Device Type __ Wis Condition © hee Condition Vce(satXV)| Condition fr(MHz) 

(A) | (V) NPN PNP (V) (A) |MIN|MAX! (A) | (A) | TYP |MAX (a) 

3 | 40 /TIP31 TIP32 4 3° | 40.| 50). 3. (0.375 ee 3 40 
60 !TIP31A ‘| TIP32A 4 3 /10]| 50! 3 {0.375 1.2 : 3 40 
80/TIP31B «| TIP32B 4 3 110! 50] 8 1.2 3 

| 100 |TIP31C__| TIP32C 4 3 50| 3 1.2 3 

6 | 40\TIP41 TIP42 4 3 | 15| 75| 6 1.5 Tae 
60 |TIP41A | TIP42A 4 3 115! 75! 6 los 15/10105!13 65 
80\TIP41B =| TIP42B 4 3/15] 75| 6 |0.6 15110105] 3 65 

_|100 |TIP41C TIP42C 4 3 [18 75| 6 10.6 15/10/0.5| 3 65 

10 | 60 |MJE3055T|MJE2955T 4 4 1201100! 4 10.4 14.1/1010.5! 2 75 
80 |D44H D45H 1 2 | 60 8° 10.4 1 |10] 0.5 40 | 50 

2.2 Darlington Transistors 

Device Type Condition Vce(satXV) 
lc Package 
(A) 

2 60 |TIP110. ‘| TIP115 4 | 2 | 500 2 | 0.008 TO-220 
80 'TIP111 | TIP116 4 | 2 | 500 2 | 0.008 TO-220 
100 | TIP112 | TIP117 4 | 2 |500 2 | 0.008 TO-220 

L 100 |MJD112 |MJD117 | 3 | 2 | 1K 12K | 2 D-PACK 

4 60 | MJE800 | MJE700 | 3 | 1.5 | 750 
60 |MJE801 |MJE701 | 3 | 2 | 750 
80 |MJE802 | MJE702 | 3 | 1.5 | 750 
80 |MJE803 | MJE703 | 3 | 2 | 750 

'5s | 60 /TIP120 |TIP125 | 3 13 | 1K 
80 |TIP121 |TIP126 3 !3 1 41K 
100 |TIP122 |TIP127 ce ie fe 

8 6 |TIP100 | TIP105 4/3 1) 1K 20K 
80 |TIP101_ | TIP106 A}. Bo 4K 20K 
100 | TIP102 | TIP107 Be) AK 20K 

= 100 |MJD122 |MJD127 | 4 4 1K 12K 

10 | 60 |TIP140 | TIP145 41/5] 1K 
60 |TIP140T | TIP145T | 4 | 5 | 1K 
60 | TIP140F | TIP145F | 4 | 5 | 1K 
80 | TIP141 | TIP146 4 |5 |] 1K 
80 |TIP141T |TIP146T | 4 | 5 | 1K 
80 |TIP141F |TIP146F | 4 | 5 | 1K 
100 | TIP142 «+| TIP147 415 | 1K 
100 | TIP142T |TIP147T;} 4 | 5 | 1K 
100 | TIP142F |TIP147F | 4 | 5 | 1K 


2.3 Swtitching Transistors 


Condition 
VcEO 
. a (NPN) a (A) 


MJE1 3004 
MJE 13006 
1 ; MJE1 3008 


MJE1 3005 
MJE1 3007 
MJE13009 


Package 


3 75 TO-220 
3 80 TO-220 
3 .7 | 100 TO-220 
3 : 
3 - 
3 : 


2 
5 
8 
, 
2 
Se) 
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1. SMALL SIGNAL TRANSISTORS 
1-1. General Purpose Transistors 


1.1.1 SOT-23 Type Transistors 


Device and Polarity (Marking) 
Vceo| Ic 
(V) | (A) 
0.1 
1 0.1 


Condition 


Condition Condition 


Vce(sat) Vee(satXV) fr(MHz) 


BCW70(H2) 


BCW71(K1) | | 45 5 | 2 | 5 
BCW72(K2) 45 5 | 2 5 | 40 | 300 
BCX70G(AG) 45 Sb 36 105 | 5 | 10 |125 
BCX70H(AH) 45 5 12 105 | 5 | 10 |125 
BCX70J(AJ) 45 So 105 | § | 10 |125 
BCX70K(AK} 45 5 | 2 105 | 5 | 10 |125 
BCX71G(BG) | 45 5 | 2 1.05 
BCX71H(BH) | 45 aie 1.05 
BCX71J(Bu) | 45 eae 1.05 
BCX71K(BK) | 45 | 58 1.05 
BCW60A(AA) |BCW61A(BA) | 32 aie 105:| 5 | 10 |125 
BCW6OB(AB) |BCW61B(BB) | 32 5 | 2 105 | 5 | 10 1125 
BCW6OC(AC) |BCW61C(BC) | 32 5 | 2 105 | 5 | 10 1125 
BCW60D(AD) |BCW61D(BD) | 32 5 | 2 105 | 5 | 10 |125 
BCW29(C1) | 20 5 | 2 
BCW30(C2) | 20 5 | 2 
BCW31(D1} 20 so 
BCW32(D2) 20 5 | 2 
BCW33(D3) 20 5 | 2 


TO-92 Type Transistors 
Vce(sat) Vee(satXV)|Condition — fr(MHz) 


1 2 5 
1 5 ) 
1 2 5 
1 fs 5 
1 5 5 
1 5 5 
1 5 5 
1 5 5 
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2. POWER TRANSISTORS 
2.1.1 TO-126 Type Transistors 


Anes = hele 
(A) ron 


f7(M Hz) 


Ver(saih¥) Condition 


Condition Po 


MIN TYP (Ww) 


1.5 | 45 |BD135 2 
: 60 |BD137 2 
80 1BD139 2 5| 0. 
2 | 45 |BD375 |BD376 2 : 1! 0.1 
45 |BD233 |BD234 Bia NA. loos 4| 0.1 3 
60 |BD377 |BD378 2 |0.15| 40 | 375 1] 0.1 
60 |BD235 'BD236 2 |4 25 11 0.1 3 
80 |BD379 |BD380 2 10.15! 40 | 375 1| 0.1 
80 |BD237 |BD238 2 {4 25 1! 0.1 3 
3 | 45 |BD175 |BD176 2  10.15| 40 1] 0.1 3 
60 |BD177 |BD178 2 |0.15| 40 1] 0.1 3 
80 |BD179 |BD180 2 10.15] 40 1| 0.1 3 
| 4 | 22 |BD433 |BD434 1 0.5 a5 | bet 20:2 o3 
32 |BD435 |BD436 1 0.5 | 85 2} 0.2 3 
45 |BD437 |BD438 1 0.5 (85 | 0.2 3 
60 |BD439 |BD440 1 0.5 | 40 | 0.2 3 
80 |BD441 |BD442 1 0.5 | 40 | 0.2 3 


2.1.2 TO-220 Type Transistors 


; Device Type 
Ic |VcEo : 


(A) | (Vv) |. 7 | 
2 45| BD239 BD240 


4 1 115 te 04 0.711010.2| 3 30 

60} BD239A | BD240A 4 1 | 15 1. 1-04 0.7;10/0.2; 3 ; 30 

80] BD239B | BD240B 4 ? 146 41°00 0.7/10!0.2! 3 30 
100} BD239C | BD240C 4 1 | 15 1 | 014 0.7/10;0.2; 83 30 

3 | 45] BD241 BD242 4 3 | 10 3 | 06 1.2}10105] 3 40 
60| BD241A | BD242A 4 3 | 10 3 | 06 12/10105! 3 40 

80| BD241B | BD242B 4 3 | 10 3 1 06 12/10/05); 3 40 
100; BD241C | BD242C 4 3:1 40. 3 | 06 1.21101/051] 3 40 

6 | 45] BD243 BD244 4 3 115 6 1 15110/05)j 3 65 
60] BD243A | BD244A 4 3/15 6 1 15/10/05! 3 65 

80! BD243B | BD244B 4 3} 15 6 1 1.5/10105]| 3 65 

| 100} BD243C | BD244C 40 3.115 6 a 15/10/05] 3 65 
7 |150| BU407 5 | 0.5 1 110)0.5 110 60 
150} BU407H 5 | 0.8 1 |10])0.5/}10 60 
200 | BU406 | | 5 | 05 | 1 (10/05 | 10 60 

| 200 | BU406H L | | 5 | 0.8 1 |10!105 | 10 60 
200; BU408 6 | 1.2 1 }10!}0.5}10 | 60 

| 8 BD533 2; 0.2 08/5);05); 3 50 
BD535 2) OD 08/5/05] 3 50 

BD537 a | 02 08/5/05] 3 50 
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2.2 Darlington Transistors 


Device Type _| Condition | Condition — Vce(sat\(V) 
VceE Ic Ic Ip Pc Package 
(Vv) | (A) (A) MIN | MAX 
BDwW23 |Bpw24 | 3 1 2 2 | 0.008 2 
BDW23A |BDW24A| 3 | 2 | 750 20K | 2 | 0.008 2 | 50! TO-220 
80 | BDW23B | BDW24B| 3 | 2 | 750 20K | 2 | 0.008 2 | 50] TO-220 
_ | 100 | Bow23c | BDW24C | 3 | 2 |750| | 20K | 2 | 0.008 |_-2 | 50| 70-220 
45 |BDX53 |BDM54 | 3 | 3 | 750 3 | 0.012 25 | 601 TO-220 
60 |BDx53A |BpM54a! 32 ! 2 | 750 3 | 0.012 25 | 60! TO-220 
80 | BDX53B | BDM54B| 3 | 3 | 750 3 | 0.012 25 | 60! TO-220 
100 | BDX53C |BDM54C|} 3 | 3 | 750 3 | 0.012 25 | 60] TO-220 
150 | BU807 5 | 0.05 1.5 | 60| TO-220 
|. 200 | BU806 | | | 5 | 0.05 1.5 | 60) 10-220 | 
10 | 45 |Bpx33. | Bpx34_|°3 | 4 |750/, 4 | 0.008 25 | 70] TO-220 
60 | BDX33A | BDX34A | 3 | 4 | 750 4 | 0.008 25 | 70] TO-220 
80 | BDX33B | BDX34B | 3 | 3 | 750 3 | 0.006 25 ! 70] TO-220 
| 100 | BDx33c | BDX34c | 3 | 3 | 750 | | 3 | 0.006, [2.5 | 70 | To-220 
|12 | 45 |Bpx93 |ppxe4 | 3 | 5 | 754 20k | 5 | 0.02 | 2 | 80] TO-220 
60 | BDX93A | BDX94A | 3 | 5 | 754 20K | 5 | 0.02 2 | 80! TO-220 
60 | BDVe5 | BDV6E4 4 | 5 | 1K 5 | 0.02 2 1125) TO-3P 
80 | BDX93B |BDX94B | 3 | 5 | 754 20K | 5 | 0.02 2 | 80! TO-220 
80 |BDV65A | BDV6E4A | 4 | 5 5 2 
BDX93C |BDX94C | 3 | 5 20K | 5 2 
BDV65B |/BDvVe4B | 4 | 5 5 2 


Condition Vce(sat}V) |Switching Time 
VceEo : Faaanl GP Ga Ge 
Ic Ip Ga tstg | te Package 
(Vv) | (A) (A) | TYP | MAX | (us)| (us) | (us) | (W) 
375 | 5 | *BU426 5 | 0.6 | 60 | 2.5 |.0.5 | 15 {0.5/3.5/05/113] TOSP | 
400 | 5 | *BUT11 5 oe et [<3 Ge 451 1! a!o8!100! To-220. 
5 | *BuWw11 ‘ re ae 3 | 0.6 15) 1} 4/081113! To-3P 
6| *Bu426ea | 5 | 06 60 | 251/105 1.5 |0.513.5/0.5/113! TO-3P 
8) *BUW12 5 3/5 6 | 1.2 15! 11 4108/1125! TO-3P 
| 9! *BuVv47 5 aie 9 3 3 10.812.5'10.8!120! To-3P 
| _|15| *Buv4s | 5 | 10] 5 [see 24 . 5 | 1) 3/08/100) To-3P | 
450 | 5 1**BUT11A | 5 a5 25 105 15/1 11 41081100! To-220 
5 /**BUW11A | 5 ee 25 | 0.5 15 | 1! 4/0.8/113| To-3P 
8 /**BUW12A 5 B04 61 1.2 151 41! 41/08/125| To-83P 
9/**Buva7a | 5 ea ees 8125 3 10.7| 31/0.8/120!] TO-3P 
|__| 15 |**puvasa | 5 | 10 | 5 16 | 3| | 5) 1) 3/08/150] To3P_ | 
| 600 | 15 |***BUV48B) 5 | 10 | 5 HOHE A ch eee se Oe i 150| TO-3P 
| 700 | 15 |***Buvasc| 5 | 10] 5 4 5 41’ 8 O71 150 I TO-3P _ 


: BVces 850V, **: 


: BVces 1000V, ***: BVces 1200V 


sus 


use 55 
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3. QUICK REFERENCE TABLE (APPLICATION) 
3.1 Audio Equipment 


Package 
Appilleation SOT-23 T0-92 T0-92L 10-126 T0-220 T0-220F 
FM RM AMP. | KSC2223 KSC1674 
Mix, Conv | KSC2223 KSC1674 
‘Local Osc | KSC2223 KSC1674,KSC1675 
IF ROGET a OE oo 
AM RF KSC1623 KSC945,KSC815 
3 Conv Osc | KSC2715 KSC1675,KSC945 
KSC838 
IF KSC2715 KSC1675,KSC945 
Sp adits | KSC888 eee ee 
Diff Amp | 10W KSA812,KSC1623 | KSA733,KSC945 
20W KSA812,KSC1623 | KSA733,KSC945 
25W KSA812,KSC1623 | KSA733,KSC945 
30W KSA812,KSC1623 | KSA733,KSC945 
35W KSA812,KSC1623 | KSA733,KSC945 
40W 'KSA992,KSC1845 
50W KSA992,KSC1845 
60W KSA991,KSC1845 
80W KSA992,KSC1845 
100W KSA992,KSC1845 
150W | [KSA992,KSC1845 | ; 
Pre Driver | 20W KSA954,KSC2003 
25W KSA954,KSC2003 
30W | KSA910,KSC2310 
35W KSA910,KSC2310 
40W KSA910,KSC2310 
50W KSA910,KSC2310 
60W KSA910,KSC2310 
80W KSA910,KSC2310 
100W KSA910,KSC2310 | KSA1112,KSC2668 
150W KSA1142,KSC2682 
| eOW a : ; |KSA1142,KSC2682 i : 
Driver |W KSA642,KSD227__| | 
5W KSA642,KSD227 
1OW KSA954,KSC2003 
20W KSA954,KSC2003 
25W KSA954,KSC2003 
30W KSA954,KSC2003 | 
| 40W KSA916,KSC2316 
50W KSA916,KSC2316 |KSA1220,KSC2690 
60W KSA1220,KSG2690 
80W KSA1220A,KSC2690A 
bee ohcich eect AlN cuaated = AIEEE eee ag EE at 5 —— +. ee, See ee ey, an wis it ck se es T ae ete 
Output | 3W KSA928A,KSC2328A 
5W KSB772,KSD882 
20W KSB744,KSD794 KSB834,KSD880 
KSA614,KSD288 | KSA1614 
25W KSB596,KSD526 | KSB1015,KSD1406 
30W TIP41C,TIP42C |KSB1017,KSD1408 
35W | |TIP41C, TIP42C ; 


pe 
gas 
wee 
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3.2 Video Equipment 


Application Color TV BIW TV 


Tuner VHF RE SOT-23 | KSC2755 KSC2755 


Too | dK 1898 
mix [SOT-23_ | KSC2756, KSC3123 KSC2756, KSC3123 | 
TO0-92 | KSC1393, MPSH24 KSC1394, MPSH24 | 


TO-92 _|KSC1730, MPS5179, MPSH10 KSC1730, MPS5179, MPSH10 
UHF |RF |SOT-23 |KSC2758 _ | KSC2758 
MIX |SOT-23 | KSC2758 KSC2758 


Video | Output 
ee KSC2330, KSC2340 
Toi26 |ksczes8 

Ksciso7 


To220 | KSC1807 
Vertical TO-92 KSA733, KSC945 


Defelection | Driver TO-92 7 KSA642, KSA643, KSD227, KSD261 
| TO-92L_|KSC2310, KSA910 Se beg aap et pe tie sie eens 


KSC2328A, KSA928A 


/KSA1220A, KSC2690A  =—s—s—~s—sSCSCSCS KSA 220A, KSC26QOOA, KSB7’772, KSDBB2 
KSD880, KSD288, KSA614, KSB834 


KSD261, KSB564, KSB1116, KSA643, 
KSD471, KSD1616 


Sound Output 


TO-220F | KSA1304, KSC3296 


AGC TO-92 | KSC945, KSA733 

Sync 

Horizontal [OSC |  |T0-92 |KSC945, KSA733 KSC945, KSA733 

Defelection | priver_ |__| TO-92L_| KSC2330, KSC2316, KSA916 a rears | 


TO-220 KSD362, KSD73 | 
To220F] S162 


TO-3P | KSD5000, KSD5001, KSD5002, KSD5003, KSD5004, KSD5006, KSD5007 


TO-3PF KSD5010, KSD5011, KSD5012, KSD5013, KSD5014, KSD5015, KSD5016, 
BU508DF, BU508D 


too2 | ———SSSCs KSAT I3, KSCOSE 
Amp : 


TO-92L | KSC2310, KSA910 2 


Driver | eee cca aang EE 
KSC2310, KSA910 ea asec hee ease 
{Tore | wg, x82 

TO-220F | KSD1589 KSA1614, KSB1015, KSD1406 

[Switching [Driver | [70-92 | KSD471A, KSB564A, KSD261, KSAG43__ | KSD471A, KSB564A, KSD261, KSAG43_—_ 

‘Reguiator_|Output| | T0-3P__[ksD5006, KsD5007_— | KS05006, KSDSDOT_ 


Series 
Regulator 
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SOT-23 TYPE 
MMBR5179 _ 1KSC2753 
+ }— 4 es be 
14V | KSC2734 | | 
L | |KsC2759 vas 
15V KSC3120 | 
KSC2757 
penne eer pete Sree Semareaneeeee eet aa ee 
20V | KSC2223 | KSC2756 |KSC3123 'BCW2932—Cd } | ! (12mA) 
KSK123 
- at py ees 
25V | KSC2758 KSC3125 MMBTA41 24 KSA1298 
MMBT5089 MMBTA4126 KSC3265 
| ile _|MMBC1009F1-5 | | L | 
30V | KSC2755 KSC2715 MMBTH24 MMBTA4123 | MMBTA13) KSA1182 | MMBT2222 
MMBT5088 MMBTA4125 | MMBTA14 | KSC2859 
MMBTA63 
| | | MMBTA64 | ! | | 
324 BCW80A-D 
athe i | BCW61A-D | 
av | al 7 | MMBC 1622D6-8 | | | [| 
40V MMBA812M3-7 | MMBT3903 MMBT6427 | MMBT2222A 
MMBC1623L3-7 | MMBT3904 MMBT2907 
MMBTA20 MMBT3906 MMBT4401 
MMBTA70 MMBT4403 
KSR1109-12 
| a | [KSR2109-12 t | ie 
ABV MMBA811C5-8 | BCW69-72 MMBT6429 
BCW70G-Ki 
BCW71G-K i 
=) CW7 
50V | MMBT5086 } KSA812 MMBT6428 i 
| MMBT5087 KSC1623 
KSR1101-8 
KSR2101-8 
| KSR1113/4 
| KSR2113/4 
- | + + . 
60V + MMBT2484 : | MMBTAOS |MMBT2907A 
MMBT 
| 4 = ‘- 4 1 | ASS : { 
B0V MMBTA06 
oe | a | MMBTAS6 | | 
140v | : | . MMBTSS50 | i 
150V | MMBT5401 
ed Pens er ee | ! z 
200V MMBTA43 | | 
| 7 i =. MMBTAQ3 ; 
300V MMBTA42 
; MMBTAQ2 
gus 7 
2 SAMSUNG : 
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KSK596 
ne edesctih 4 | | 7 
'20mA |KSK65 | KSC1395 KSK161(10mA) |KSC1070 | KSC1393 'KSK117 
(2mA) KSK211(10mA) K8C1394 (10mA) 
KSC1674 KSK30 
KSC2786 (10mA) 
25mA | T ssoote : on | | 
ses : Sie tit he es me = nee tp eaenener 
30mA KSC1187 $s90o11 | i 
KSC838 
ie ec taal _ KSC2669 | I ; i . | | . 
50mA |MPS5179 | KSC1730 KSA542 |2N5088 KSA640 _| 2N5086 
$$9018 KSC184 |KSC1675 2N5087 
KSC2787 2N5209 
KSC388 2N5210 
KSC900 
BSS a aaa NN CE eed a 4 2N5089 : . = L Sere ie itl meen 
O.1A | MPSH17 MPS5172 |KSC839 | KSR1201-8 
MPS6520 |KSC921 MPS6513_ | KSR1213/4 
MPS6521 |MPSH20 MPS6517 KSR2201-8 
MPS6522 |MPSH24 MPSA10 KSR2213/4 
wre MPSA20 KSR1001-8 
MPSH10. | MPSA70 KSR2001-8 
MPSH1 1 KSR1009-12 KSR1013/4 
KSR2009-12 | KSR2013/4 
KSR1 209-12 
| | | KSR2209-12 | a 
0.150 MPS4250 KSA1175 | MPS4250A 
KSC2785 | MPS4249 
KSA733 
_— ek See eens etl [KSC945_ | 
0.2A 2N4124  |2N4123 2N3903 2N6428 
2N4126 |2N4125 2N3904 2N6428A 
2N3905 
2N3906 sis 
Saal a [MPssos7 _ | 
0.3A KSC3488 | KSA953 | 
| KSA1378 KSC2002 
KSA642 
| | ‘80227 | 
0.5A | MPSA12 | mPS6560 |MPSA13 2N6427 MPSA26 | MPS8098 
MPSA62 MPS6562 |MPSA14 MPSA25 MPSA76 _| MPS8598 
KSA643 MPSA63 MPSA75 MPSAOS 
KSD261 MPSA64 MPSA55 
$$9012 MPSA27 
$$9013 MPSA77 
| KSA1150 
= —ikse2710, | eee a 
0.6A MPS3706 MPS3702 |MPS2222 2N4400 MPS2907A 
| MPS3703 | 2N4401 
MPS3704 2N4402 
MPS3705 2N4403 
MPS2222A 
MPS2907__ L 
0.7A KSB810 KSA708 
KSB811 | | KSC1008 
| KSA931 
| | KSC2331 


+h SAMSUNG 


electronics 


62 


TRANSISTORS PRODUCT GUIDE (IV) 


TO-92S, TO-92 & T-92L TYPE (Continued) 
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TRANSISTORS - PRODUCT GUIDE (IV) 


D-PACK & TO-126 Type (VcEo: 25V-400V) 
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TRANSISTORS | PRODUCT GUIDE (IV) 


TO-220 TYPE 
250V | 300V 
0.2 | KSC1507 
tema ts vet 2 1 3 af: 0 ae + a eee or ec aca ao 
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TO-220F TYPE 
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TO-3P & TO-3PF TYPE 
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KSA539 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 


¢ Complement to KSC815 
¢ Collector-Base Voltage Vcso = —60V 
¢ Collector Dissipation P. =400mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


| Characteristic Symbol Rating Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


iB 100WA le 20 
Ic == —10mA, le =0 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 


Emitter-Base Breakdown Voltage le =—10,A, Ic =0 
Collector Cut-off Current Voce = —45V, le =0 
Emitter Cut-off Current Veg =—3V,.1c =0 


DC Current Gain 

Base-Emitter On Voltage 
Collector-Emitter Saturation Voltage 
Base-Emitter Saturation Voltage 


Voce =—-1V, Ic =-—50mMmA 
Vee =—-1V, lc=-10MA 
1 le =—150mA, lp =—15mA 
lc =-150mA, la =—-15mA 


hre CLASSIFICATION 


Classification 


120-240 
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STATIC CHARACTERISTIC 


le (mA), COLLECTOR CURRENT 
SSW | || 
A 
\ 


0 ~S -~-10 -15 -20 -25 -30 ~35 -40 -45  -50 
Vce (V), COLLECTOR-EMITTER VOLTAGE 


DC CURRENT GAIN 


fc (mA), COLLECTOR CURRENT 


COLLECTOR OUTPUT CAPACITANCE 


-1 ~3 -5 10 -%M -5d ~ 100 
Vow (V}, COLLECTOR-BASE VOLTAGE 
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{eet} (vj, SATURATION VOLTAGE 


i 
sd 


PNP EPITAXIAL SILICON TRANSISTOR 


BASE-EMITTER ON VOLTAGE — 


Vee (V), BASE-EMITTER VOLTAGE 
_ BASE-EMITTER SATURATION VOLTAGE 


Vee (eat), Voce 


+41 -3 -§ -10 -30 -50 -100 300 
ic (mA), COLLECTOR CURRENT 
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KSA542 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER  #}3 5 = eee) oe ia 


¢ Collector-Base Voltage Vcao =—30V TO-92 
¢ Low Collector-Emitter Saturation Voltage Vce (sat)=—0.15V (TYP) 
e Complement to KSC184 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


| Characteristic Symbol | Rating | Unit ie 


ee yo 
Cie ae a 


Collector-Base Voltage Vso ! - 30 | V EE 
Collector-Emitter Voltage Veco -25 | Vv CG 
Emitter-Base Voltage Ven 5 | Vv ee 
Collector Current ic -50 | mA 
| Collector Dissipation Po 250 / mw | |! 
| Junction Temperature Tj | 150 ~2=| © | 
| Storage Temperature Tstg |  _55~150 | ° | | 


‘1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


ee ee eg er re ee a ee ee a Ge ee ee ee 

| Characteristic | Symbol Test Conditions Min Typ. Max | Unit 
Collector-Base Breakdown Voltage BVcso lc =-100pA, le =0 -—30 V 
Collector-Emitter Breakdown Voltage | BVceo lc =-10mA, Ip =0 — 25 | | Vv 

| Emitter-Base Breakdown Voltage BVeso le =—10pA, Ic =0 -5 ov 
Collector Cut-off Current Ico | Veg =—25V, le =0 | | -100 nA 
Emitter Cut-off Current | leso | Vegp=—-3V, Ic =0 | | -100; nA 

| DC CurrentGain | Nee | Vee =—6V, lc =—-1mA 40 | 400 | 
Collector-Emitter Saturation Voltage Vce (Sat) | Io=—20mMA, lp =—-2mA —0.15 ~0.3 V 
Base-Emitter On Voltage Vee(on) =| Vce= -6V,Ic=-—1mA - 0.65 —1.0 | VY 
Current Gain-Bandwidth Product fy | Voce =-6V, Ilo=—-ImMA / 100 MHz 
Output Capacitance Cob Vep= -6V,le=0 | pe Oe | pry 

| f= 1MHz | ! 
hre CLASSIFICATION 


he eiascnenioh R Oo | Y |} G& | 
| hee 40-80 70-140 | 120-240 | 200-400 — 
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KSA542 _ PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHAHACT ERISTIC DC CURRENT GAIN . 
1000 ta4+44 sais = 
Peet P| 
eae naam 
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+ I > cai re 


here, OC CURRENT GAIN 
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Vce (V), COLLECTOR-EMITTER VOLTAGE Ic (mA), COLLECTOR CURRENT 
CURRENT GAIN-BANDWIDTH PRODUCT BASE-EMITTER SATURATION VOLTAGE 


3B 500 


tr (MHz), CURRENT GAIN-BANDWIDTH PRO CT 
Vae (sat), Vce (sat) (V), SATURATION VOLTAGE 
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ei i 
eee BT cha mes 
ps > ees 
cae 

ae ieee eae 
-01 -0.3-0.5 -~1 -3 -5 -10 ~30-50 -100 


Ic (MA), COLLECTOR CURRENT Ic (mA), COLLECTOR CURRENT 
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Pe a | 
STH 
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KSA642 


PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


¢ Complement to KSD227 


¢ Collector Dissipation P, =400mW 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 


TO-92 


Characteristic | Symbol — Rating | Unit 
Collector-Base Voltage VcBo | — 30 | Vv y Fy or 
Collector-Emitter Voltage VecEo —25 i ov Ah 
| Emitter-Base Voltage Veso -5 V CO pf 
Collector Current (DC) Ic (DC) — 300 mA 
Collector Current (pulse) Ic(pulse)* — 500 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~ 150 °C 


1. Emitter 2. Base 3. Collector 


A cee ee ere ee Aree) 


* PW <10ms, duty cycle <50% 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Test Conditions 

Collector-Base Breakdown Voltage BV cso Ilo =—100,A, Ie =0 — 30 V 

Collector-Emitter Breakdown Voltage | BVceo Ilc=-10mA, I,=0 —25 V 
| Emitter-Base Breakdown Voltage BVeso le =—10,A, Ic =O —5 V 

Collector Cut-off Current IcBo Voce = —25V, le =0 — 100 nA 

Emitter Cut-off Current lEBo Ves = —3V, Io =0 — 100 nA 

DC Current Gain Nee Vce= —1V, Io= —50mA* 70 400 

Collector-Emitter Saturation Voltage Vce(sat) Ic’=-300mA, Is = —-30mA* —0.35 —0.6 V 


ee IE a NCS OT EN A SSI gE (a ed et OE RE ae, SAR AOE a a, Ee! =e Oe ANAS Nr ee 


* Pulse Test: PW <350us, duty cycle< 2% 


hre CLASSIFICATION 


Classification 


120-240 200-400 
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KSA642 PNP EPITAXIAL SILICON TRANSISTOR 


‘STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 


Ic (mA), COLLECTOR CURRENT 
Ic (mA), COLLECTOR CURRENT 


) -0.2 -04 -06 -08 -10 1.2 
Vce (V), COLLECTOR-EMITTER VOLTAGE Vee (V), BASE-EMITTER VOLTAGE 
BASE-EMITTER SATURATION VOLTAGE 
BGeuahe. cam COLLECT bell seca bctdesldas VOLTAGE 
ame eee eee ee 
a Se ee ae eee rat oe 
ea 9 See So i i Reese Da GUBEEH 
| Vee=-WV itp \ Ww te 
soo |——L-Veee st Ht g 
Sil THE paiae i = rH 
300 f——+—} 4-H ae CRE ae Gan al g 
z | eat | Hill FS a 
S bettie SSS Heer eet 
na aaa | | x == i 
bE > = 
3 Bass é st io 
: SSeS 
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a SG 
ean enn | | 
ae aul { 
~30 -50 -100  -300—500 -1000 ~1  -3-5 -10  -30 -50 -100 -300-500 -1000 
ic (mA), COLLECTOR CURRENT . Ic (mA), COLLECTOR CURRENT 


COLLECTOR OUTPUT CAPACITANCE 


a aac SA RRR as a (a 


Cob (pF), CAPACITANCE 


= -3 -5 ~10 -30 -50 -100 ~300 
Ves (V), COLLECTOR-BASE VOLTAGE 
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KSA643 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER a 
¢ Complement to KSD261 TO-92 
* Collector Dissipation P- =500mW 
ABSOLUTE MAXIMUM RATINGS (Tz =25°C) | 
Characteristic ' Symbol | Rating ) Unit 
| Collector-Base Voltage Vecso | ~40 | V 
Collector-Emitter Voltage Veeco — 20 V 
| Emitter-Base Voltage Veo | -~5 | V ad 
| Collector Current (DC) | Ie (DC) -500 | mA aa 
' Collector Current (pulse)* Ic (pulse)*' — 700 ! mA 
Collector Dissipaiton | Pe | 500 i; mW | | 
Junction Temperature 1 Tj | 150 | 
Storage Temperature | Tstg | —55 ~ 150 | °C 
Ma a eo i 
* PW <10mS, duty Cycle < 50%, | 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions Min Typ Max | Unit 
Ba ee ee 

Collectcr-Base Breakdown Voltage BV cso | Ic =—100,A, Ie =0 - 40 V 
Collector-Emitter Breakdown Voltage | BVcto | Io=-10mA, Ig =0 ~20 V 
Emitter-Base Breakdown Voltage BVeso le =—100,A, Ic =O -5 | V 

| Collector Cut-off Current i; less | Vop = —25V, le =0 ~200 | nA 

| Emitter Cut-off Current lego Veg =—3V, Ic =0 — 200 nA 
DC Current Gain | Bre Vee =-1V, Ic = -100mA* 40 400 

| Collector-Emitter Saturation Voltage Voce (sat) Ic =-500MA,I5 =—50mA | -0.3 -0.4 V 
Base-Emitter Saturation Voltage Vee (Sat) | Ie=-500MA,|, =—SOmA"' -10 | -13/ V 


* Pulse Test: PW = 350us, duty cycle = 2% 


hee CLASSIFICATION 
a ee 
Classification | R | O Y | G 

| hee 40-80 70-140 i50'd40- | 500400 
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KSA643 


STATIC CHARACT ERISTIC 


-350' S7e aa 
Veum 


~300 


Ic (mA), COLLECTOR CURRENT 
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Vce (V), COLLECTOR-EMITTER VOLTAGE 


DC CURRENT GAIN 


‘hre, DC CURRENT GAIN 
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Ic (mA), COLLECTOR CURRENT 


‘COLLECTOR OUTPUT CAPACITANCE 
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Cob (pF), CAPACITANCE 
ra} 


Vce (V), COLLECTOR-BASE VOLTAGE 
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BASE-EMITTER ON VOLTAGE 


Vee (V), BASE-EMITTER VOLTAGE 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 


ae aoe eos re a oe a i i eee See 
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KSA708 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 


¢ Complement to KSC1008 
¢ Collector-Base Voltage Vcao = —80V 
¢ Collector Dissipation Pp =800mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso lc =-100,A, I_ =0 — 80 V 
Collector-Emitter Breakdown Voltage BV ceo lc =—10mA, Ip =0 — 60 V 
Emitter-Base Breakdown Voltage BVeso le =—100,A, Ic =O -8 V 
Collector Cut-off Current IcBo Voce =—60V, le =0 —0.1 pA 
Emitter Cut-off Current lEBO Veg =—5V, Ic =0 —0.1 pA 
DC Current Gain Nee Voce = —2V, Io = -50mA" 40 240 
Collector-Emitter Saturation Voltage Voce(sat) lc =—500mA, Ip — 50mA* -—0.3 -—0.7 V 
Base-Emitter Saturation Voltage Vee (Sat) lc =—500mA, Ic =-50mA -0.9 1.1 V 
Current-Gain-Bandwidth Product fr Vce= —10V, le =-—50mA 50 MHz 
Output Capacitance Cob Vog= —10V, le =0 13 pF 

| f= 1MHz 


* Pulse Test: PW <350us, duty cycle < 2% 


hre CLASSIFICATION 
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VBE (V), BASE-EMITTER VOLTAGE 


BASE-EMITTER SATURATION VOLTAGE 
~30 -50 
Ic (MA), COLLECTOR CURRENT 


-BASE-EMITTER ON VOLTAGE. 


COLLECTOR-EMITTER SATURATION VOLTAGE 


PNP EPITAXIAL SILICON TRANSISTOR 
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KSA708 


' Electronics 


KSA709 PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE AMPLIFIER eee a 


¢ Collector-Base Voltage Vcg0 = —160V TO-92 
¢ Collector Dissipation P,- =800mW 
¢ Complement to KSC1009 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating | Unit 


| Collector-Base Voltage Vcso — 160 V 
Collector-Emitter Voltage VoEo — 150 V 
Emitter-Base Voltage VeBo .-8 V 
Collector Current Ic — 700 mA 
Collector Dissipation Pe 800 mW 
Junction Temperature Tj 150 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


—_ ees 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso Ic =-100,A, Ie =0 — 160 V 
Collector-Emitter Breakdown Voltage BV ceo lc=—-10mA, I, =0 - 150 V 
Emitter-Base Breakdown Voltage BVeso le =—100,A, Ic =0 -8 V 
Collector Cut-off Current IcBo Vcp =—100V, le =0 -—0.1 pA 
Emitter Cut-off Current leBo Veg =—5V, Ic =0 —0.1 pA 
DC Current Gain Nee Voce = —2V, Io = —-50mA* 40 400 
Collector-Emitter Saturation Voltage Voce(sat) i -200mA,!g=—20mA* | =03 | -0.4 V 
Base-Emitter Saturation Voltage Vee (sat) Io = —200mA, ig — 20mMA* | —-0.9 —-1.0 V 

| Current Gain-Bandwidth Product fr Voce = —10V, Ilo=—-50mMA | 50 | MHz 
Output Capacitance Cob Vcs= — 10V, le=0 | 10 pF 
| f=1MHz 


* pulse measured PW <350us, duty cycle< 2% 
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KSA733 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 


¢ Complement to KSC945 
@ Collector-Base Voltage Vcsa0 = —60V 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 


Characteristic | Symbol Rating | Unit | 
Collector-Base Voltage | Vepo | -60 V 
Collector-Emitter Voltage | Veeo | —50 V 
Emitter-Base Voltage Veso -—5 V 
Collector Current Ic ~ 150 mA 
Collector Dissipation Po | 250 mW 
Junction Temperature | Tj 150 “kG 
Storage Temperature Tstg —-55~150 , °C 


1. Emitter 2. Base 3. Collector 


Characteristic | Test Conditions 


Collector-Base Breakdown Voltage Ic =—100,A, I_ =0 
Collector-Emitter Breakdown Voltage | lc=-10mA, Ip =0 
Emitter-Base Breakdown Voltage le =—10pA, Ic =0 
Collector Cut-off Current Vcp = —60V, Ie =0 
Emitter Cut-off Current Veg =—5V, Ic =0 

DC Current Gain Voce =—6V, Io =-1IMA 
Collector-Emitter Saturation Voltage lc =—100mA, Ip =—10mMA 


Base-Emitter On Voltage Vee =—-6V, Ic =—-1MA 
Current-Gain-Bandwidth Product Voce =—6V, Ilc=-10MA 
Output Capacitance Veep =—10V, le =0 
f=1MHz 

Noise Figure Voce = —6V, Ilo=—-0.38MA 
f=100Hz, Rs=10KQ 
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KSA812 


PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 


® Complement to KSC1623 


e Collector-Base Voltage Vcgo = —60V 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating | Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

| Collector Dissipation 
Junction Temperature 
poeeiede Temperature 
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| 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Base-Emitter On Voltage 

Current Gain-Bandwidth Product 
Output Capacitance 
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Test Condition 


Vep=—60V, Ie=O 
Vep=—5SV, Ic =O 
Vce=—6V, lo=—1mA 
lc=—-100mA, ls=—-10mA 
lc=—i1mA, Vce=—6V 
lc=- 10mA, Vce=—-6V 
Vep=—10V, IE=O 
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KSA812 


PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 


BASE-EMITTER ON VOLTAGE 
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KSA910 PNP EPITAXIAL SILICON TRANSISTOR 


DRIVER STAGE AUDIO AMPLIFIER | 
HIGH VOLTAGE SWITCHING APPLICATIONS TO-92L 


¢ Complement to KSC2310 
e Collector-Emitter Voltage Vceo =—150V 
e Output Capacitance: Cob=5pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 
fa ee ee ee Fe eee ee ee aig ye eg eA PF 
Characteristic | Symbol Rating Unit 
Collector-Base Voltage |  Veso — 150 | Vv 
Collector-Emitter Voltage |  Vceo — 150 V 
Emitter-Base Voltage Veso -5 | V 
Collector Current Ic -— 50 mA 
Collector Dissipation Po | 800 mW 
| Junction Temperature | Tj 150 °C 1. Emitter 2. Collector 3. Base 
Storage Temperature | Tstg —55 ~ +150 °C L , = | 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 

a ee | 
Collector-Base Breakdown Voltage BV cso lc =-100,A, I_ =0 — 150 V 
Collector-Emitter Breakdown Voltage BV ceo Ic =—5mA, |p =0 — 150 V 
Emitter-Base Breakdown Voltage BVeso le =—10,A, Ie =0 —5 V 
Collector Cutoff Current IcBo Vos = —150V, Ie =0 — 100 nA 
DC Current Gain Nee Voce =—5V, Ilo =-10MA 40 - 240 
Collector-Emitter Saturation Voltage Voce (sat) lc =—-10mA, Ig =—1MA —0.8 V 
Current-Gain-Bandwidth Product fy Voce =—-30V, Ic =-10MA 100 MHz 
Output Capacitance Cob Vos =10V, le =0, 5.0 pF 

f=1MHz 
hre CLASSIFICATION 
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PNP EPITAXIAL SILICON TRANSISTOR 
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KSA916 PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO POWER AMPLIFIER See earner - : 


¢ Driver Stage Amplifier TO-92L 
¢ Complement to KSC2316 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


| Characteristic _ Symbol Rating | Unit | 

- Collector-Base Voltage Vczo ~ 120 V 

| Collector-Emitter Voltage | Vceo | —120 V 
Emitter-Base Voltage Veso —~5 V 

- Collector Current Ic — 800 mA 
Collector Dissipation Pc 900 | mW 

_ Junction Temperature Tj 150 °C 

| Storage Temperature Tstg -55~+150 | °C 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


| Characteristic Symbol Test Conditions Max Unit 

Collector-Base Breakdown Voltage BVcso Ic=—1mMA, l_ =0 V 
Collector-Emitter Breakdown Voltage BV ceo lc =—-10MmA, Ip =0 — 120 V 
Emitter-Base Breakdown Voltage BVeso le =—1mMA, Ic =0 -—5 V 
Collector Cutoff Current lcBo Vog = —120V, le =O --0.1 pA 
DC Current Gain Nee Voce =—5V, Ile =—-10MA 60 | 

Nee2 Vee = —5V, Ic =-100mA 80 240 
Collector-Emitter Saturation Voltage Ve (sat) lc =-—500mA, Is =-50mMA | V 
Current-Gain Bandwidth Product fr Vee =—5V, Io =—100MA 120 MHz 
Output Capacitance Cob Vog = --10V, Ie =0 40 pF 
f=1IMHz 
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PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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KSA928A 


PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO POWER AMPLIFIER 


¢ Complement of KSC2328A 
¢ Collector Dissipation Pc =1 Watt 
e 3 Watt Output Application 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


| Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


a 


TO-92L 

Symbol | Rating Unit eS 

Vso — 30 V ZY iy Zz 

VecEO — 30 V LUA Y 

Vege ~5 V 

Ic -2 A 

Po 1 | W 

Tj 150 1 <8C 

Tstg ~55~+150 | °C 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso lc =—100,A, Ie =0 — 30 V 
Collector-Emitter Breakdown Voltage BV ceo lc=—10mA, I, =0 — 30 V 
Emitter-Base Breakdown Voltage BVeso le =—1mA, Ic =0 —5 V 
Collector Cutoff Current logo Voce = —30V, Ie =0 — 100 nA 
Emitter Cutoff Current leBo Veg =—5V, Ic =0 — 100 nA 
DC Current Gain Nee Vee =—2V, Ilo =—500MA 100 320 
Base-Emitter On Voltage Vee (On) Vee =—2V, Ic =-500mA — 1.0 V 
Collector-Emitter Saturation Voltage Vee (Sat) Ic =-1.5A, lg =—0.03A — 2.0 V 
Output Capacitance Cob Voce =—10V, le =0, 48 pF 

| f=1MHz 
Current Gain Bandwidth Product fy Vee =—-2V, Ilo =—-—500MA 120 MHz 
here CLASSIFICATION 
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KSA928A | PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA931 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING TO-92L 


¢ Compiemeni to KSC2331 
¢ Collector-Base Voltage Vcs0 = —80V 
¢ Collector Dissipation Pc=1W 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55 ~ +150 °C 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Se Pe NT a ee ee a ee a ae aaa a a 
Characteristic Symbol Test Conditions Min Typ Max Unit 
a as a a a a 
Collector-Base Breakdown Voltage BV cso ic =—100,A, I_ =0 — 80 V 
Collector-Emitter Breakdown Voltage BV ceo lc=-10MA, |, =0 — 60 V 
Emitter-Base Breakdown Voltage BVeso le =—100,A, Ic =O —8 V 
Collector Cut-off Current IcBo Vos = —60V, Ie =0 -0.1 pA 
Emitter Cut-off Current | lego Veg =—5V, Ic =0 —0.1 pA 
DC Current Gain Nee Vee =—2V, Io = -50mA" 40 240 
Collector-Emitter Saturation Voltage Vee (sat) lc =—500mA, |p = -50mA* —0.3 ~0.7 V 
Base-Emitter Saturation Voltage Vee (Sat) lc =-500mA,!s — 50mA* -0.9 —1.2 V 
Current Gain-Bandwidth Product fy | Vce= - 10V, Ilo=-50mA 100 MHz 
Output Capacitance Cob Voce = —I10V, le =0 13 pF 
f= 1MHz 
Lt oe te Se ae ee aN Se! eee Ce CP ee Le en eS eee (AOD seen CP eee 


* Pulse Test PW <350us, duty cycle < 2% 


hee CLASSIFICATION 
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KSA931 PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA953/954 © PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY AMPLIFIER — = _ 


¢ Complement to KSC2002/KSC2003 TO-92 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic 
Collector-Base Voltage . KSA953 CBO Vv 
>: KSA954 —80 V 
Collector-Emitter Voltage : KSA953 Vceo —60 V 
: KSA954 —80 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current (DC) le —300 mA 
« Collector Current (Pulse) Ic -—500 mA 
Collector Dissipation Po 600 mW 
| Junction Temperature Tj 150 °C 
Storage Temperature 
1. Emitter 2. Collector 3. Base 


* PW<10ms, Duty Cycle <50% 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current : KSA953 | Icpo Vcp=—60V, IE=O —100 nA 
: KSA954 Vcp=— 80V, le=O —100 nA 
Emitter Cutoff Current lEBo Vep=—5V, Ic=O. —100 nA 
*DC Current Gain ret Vce=—1V, lc=—50mA 90 200 400 
Nre2 VcE=— 2V, Ilo=—300MA 30 80 
*Base-Emitter On Voltage Vee (ON) | Vop=—6V, Ilo=—10mA —600 —660 | —700 mV 
*Base Emitter Saturation Voltage Vee (Sat) lc=—-300mA, lgs=—30mA —0.85 =? V 
*Collector-Emitter Saturation Voltage Vce (Sat) | lc-=—300mA, Ilgp=—30mA —-0.15 —-0.6 V 
Output Capacitance Cob Vop= —6V, le=0, f=1MHz 13 25 pF 
Current Gain-Bandwidth Product fr Vece=—6V, lE=10mA 50 100 MHz 


* Pulse Test: PW<350us, Duty Cycle<2% Pulsed 


hee (1) CLASSIFICATION 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSA953/954 


SAFE OPERATING AREA 


INPUT AND OUTPUT CAPACITANCE vs. 


REVERSE VOLTAGE 
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KSA992 


PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY LOW NOISE AMPLIFIER 


e Complement to KSC1845 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

Base Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 


Symbol Rating Unit 
Voso -120 V 
VcEo = 41:20 V 
VeBo aor e V 
Ic —50 mA 
lp —-10 mA 
Po 500 mW 
Tj 150 at 6 
Tstg ~55~ 150 °C 


| | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 


Base Emitter On Voltage 


Output Capacitance 


Noise Voltage 


hre(2) CLASSIFICATION 


Classification 


Nre(2) 


SAMSUNG 


Electronics 


Collector Emitter Saturation Voltage 
Current Gain Bandwidth Product 


200-400 


Symbol 


IcBo 

IcEo 

lEBO 
Dees 

Nre2 

Vee (on) 

Vee (sat) 

fr 

Cob 


NV 


300-600 — 


Test Condition 


Vep=—120V, Ie=O 
Vce=—100V, Ree=o 
Vep=— 5V, lc=0 
Vce=—6V, lb=-—-0.1MA 
Vce=—6V, l=—-imA 
Vce= — 6V, lc=—-1mA 
lc=—10mA, ls=—1mA 
Vce= —6V, lE=1mA 
Vcp=— SOV, IE=0 
f=1MHz 


400-800 


1. Emitter 2. Collector 3. Base 


Min 


150 
200 
—0.55 


Typ 


Max 


Unit 


96 


KSA992 PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC STATIC CHARACTERISTIC 


Ic(mA), COLLECTOR CURRENT 
Ie(mA), COLLECTOR CURRENT 
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COLLECTOR-EMITTER sien leial dati 
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DC CURRENT GAIN 
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P>(mW), POWER DISSIPATION 
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T,(°C), AMBIENT TEMPERATURE 
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KSA992- #&« ~~ ~PNP EPITAXIAL SILICON TRANSISTOR 


CURRENT GAIN-BANDWIDTH PRODUCT 
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Electronics 


KSA1013 PNP EPITAXIAL SILICON TRANSISTOR 


COLOR TV AUDIO OUTPUT 
COLOR TV VERTICAL DEFLECFION OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 2 | Symbol | Rating Unit 
Collector-Base Voltage Vso . “=160 V 
Collector-Emitter Voltage VcEo -160 V 
Emitter-Base Voltage VeEBo —6 V 
Collector Current Ic —1 A 
Base Current Ip =0.5 A 
Collector Dissipation Po 900 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 °C 

1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C) , 
Characteristic Symbol Test Condition Min Typ Max Unit 
\ Collector Cutoff Current IcBo Vop=—150V, Ie=O —1 uA 

Emitter Cutoff Current leBo Ves=—6V, Ic=0 —1 | wA 
Collector-Emitter Breakdown Voltage | BVceo lc=—10mA, Ip=0 —160 V 
DC Current Gain . Nee Vce=—5V, Ie=—200MmA 60 320 
Collector-Emitter Saturation Voltage Vce (Sat) | Ilc=—-500mA, lg=—50mA . =1.5 V 
Base Emitter On Voltage Vai (On) | Vce=—SV, Ilc=—SmA —0.45 | 0.75 v 
Current Gain-Bandwidth Product fr Voce=—5V, Ilo=—200MA 15 80 MHz 
Output Capacitance Cob Vop=—10V, Ie=O 35 pF 

f= 1MHz. 


hre CLASSIFICATION 


Classification 
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KSA1013° 
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DC CURRENT GAIN 
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PNP EPITAXIAL SILICON TRANSISTOR 


100 


PNP EPITAXIAL SILICON TRANSISTOR 


KSA1013 


SAFE OPERATING AREA 


CURRENT GAIN-BANDWIDTH PRODUCT 
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KSA1150. =~—~PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


« Complement to KSC2710 
¢ Collector Dissipation Pc = 300mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage Vso — 40 
Coliector-Emitter Voltage Veo —20 
Emitter-Base Voltage . Veso -5 


Collector Current (DC) Ie (DC) — 500 
* Collector Current (pulse) Ic (pulse) — 700 
Collector Dissipaiton Po 300 
Junction Temperature Tj 150 
Storage Temperature Tstg —55~ 150 


* PW <10mS, duty Cycle < 50%. 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic | Symbol Test Condition 


Collector-Base Breakdown Voltage BV cso Ic=—100pA, le =0 
Collector-Emitter Breakdown Voltage BV ceo lc=—-10mA, Ig =0 
Emitter-Base Breakdown Voltage BVeEso le =—100,A, Ic = 
Collector Cut-off Current IcBo Vop = —25V, le =0 
Emitter Cut-off Current leBo Veg =—3V, Ic =0 
“DC Current Gain Nee Voe=—1V, Ilo =-100MA 
*Collector-Emitter Saturation Voltage Vce (sat) lc =-500mA, |g =-—50mA 
‘Base-Emitter Saturation Voltage Vee (Sat) Ic =—500mA, I, = —50mA*! 


* Pulse Test: PW < 350us, duty cycle < 2% 


nre CLASSIFICATION 


Classification G 
40-80 70-140 120-240 200-400 
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KSA1150 PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA1174. PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY LOW NOISE AMPLIFIER 


¢ Complement to KSC2784 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso -120 V 
Collector-Emitter Voltage VocEo -120 V 
Emitter-Base Voltage VeEBo ero) V 
Collector Current Ic —50 mA 
Base Current lp -—10 mA 
Collector Dissipation Po 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg -—55~ 150 a 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Min Typ Max Unit 
Collector Cutoff Current IcBo Vop=—120V, Ir=O —-50 | nA 
Collector Cutoff Current lcEo Vce=—100V, Reae= =5| uA 
Emitter Cutoff Current lEB0 Vep=—5V, Ic=O —50 nA 
DC Current Gain Neet Vee= —6V, lc= —O.1mMA 150 500 ” 
Nre2 VceE= —6V, l=—-i1mA 200 500 800 
Base Emitter On Voltage Vee (ON) | Vce=—6V, lo=—1mMA -0.55 | —0.61 —0.65 V 
Collector Emitter Saturation Voltage Vee (Sat) | Ic=—10mA, ls=—i1mA —0.09 —-0.3 V 
Current Gain Bandwidth Product fy Vce=—6V, le=1mMA 50 100 MHz 
Output Capacitance . Cob Vop=— SOV, Ie=O 2 3 pF 
f=1MHz | | 
Noise Voltage NV : 25 40 mV 


hre(2) CLASSIFICATION 


Classification 


400-800 


200-400 300-600 
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KSA1174. PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC STATIC CHARACTERISTIC 
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PNP EPITAXIAL SILICON TRANSISTOR 


CURRENT GAIN-BANDWIDTH PRODUCT 
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KSA1175 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER sacle cmeniasciaded 


¢ Complement to KSC2785 TO-92S 
* Collector-Base Voltage Vcso =—60V 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vcso —60 | Vv 
Collector-Emitter Voltage — Vceo —50 V 
Emitter-Base Voltage Veso —5 V 
Collector Current Ic — 150 mA 
Collector Dissipation Po 250 mW 
Junction Temperature Tj 150 2G 
Storage Temperature Tstg -—55~150 °C 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Ta [nee nac rn as eee memennaceaeeen Dan 
Collector-Base Breakdown Voltage BV cso Ic =—-100,A, le =0 -—60 V 
Collector-Emitter Breakdown Voltage BVceo lc=-10mA, Ig =0 —50 V 
Emitter-Base Breakdown Voltage BVeso le =—10,A, Io =0 | ~5 V 
Collector Cut-off Current IcBo Voce = —60V, Ie =0 —0.1 pA 
Emitter Cut-off Current lEBo Veg = —5V, Ic =0 | —0.1 pA 
DC Current Gain Nee Voce = —6V, Ic =—1mA 40 700 
Collector-Emitter Saturation Voltage Vce(sat) lc =—100mA, Ip =—10MA —0.18 —0.3 V 
Base-Emitter On Voltage Vee (on) Voce =—6V, Ilc=-1MA ~0.50 | —0.62 | —0.80 V 
Current-Gain-Bandwidth Product fr Voce =—6V, lo=-10MA 50 180 MHz 
Output Capacitance Cob Vos =—10V, le =0 2.8 pF 
f=1MHz 
Noise Figure NF Voce = —6V, Io =-0.3MA 6.0 20 dB 
f=100Hz, Rs=10KQ 


hre CLASSIFICATION 


Classification O 


Nee 40-80 70-140 | 120-240 | 200-400 | 350-700 
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KSA1175 © __ PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA1182 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


¢ Complement to KSA2859 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voitage V 
Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Current mA 
Collector Dissipation mw 
Junction Temperature °C 
Storage Temperature —55~150 °C | 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current lcBo Vop=—35V, IE=O0 —0.1 uA 
Emitter Cutoff Current lEBO Vep=—5V, Ic=0 —0.1 yA 
DC Current Gain Ner 1 Voe=—-1V, Ilo=—100MA 70 240 

Nee2 Vce=—-6V, Ilc=—400mA 265 
Collector-Emitter Saturation Voltage Vce(Sat) lb=—-100mA, lgp=—10mA -0.1 —-0.25 V 
Base-Emitter On Voltage Vee(on) lb=—-100MA, Vce=—-1V —0.8 —1.0 V 
Current Gain-Bandwidth Product fr lc=-20mA, Vce=—-6V 200 MHz 
Output Capacitance Cob Vep=—6V, le=O 13 pF 
f= 1MHz 
Marking 


hre CLASSIFICATION 


120-240 


Nee grade 
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KSA1182 


STATIC CHARACTERISTIC 


a 
NA 


V fas 
(eam 


Ic (mA), COLLECTOR CURRENT 


FEN 


O° Si oes 29 eh) he OB RT BR 6-410 
Vce (V), COLLECTOR-EMITTER VOLTAGE 


DC CURRENT GAIN 


hre, DC CURRENT GAIN 


-10 -30 -50 -100 
Ic (mA), COLLECTOR CURRENT 


COLLECTOR OUTPUT CAPACITANCE 


me ey see 


Cob (pF), CAPACITANCE 


Vca (V), COLLECTOR-BASE VOLTAGE 
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BASE-EMITTER ON VOLTAGE 
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KSA1298 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 


¢ Complement to KSC3265 


BC 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating | Unit 


Collector-Base Voltage V 
Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Current mA 
Base Current mA 
Collector Dissipation mW 
Junction Temperature “© 
Storage Temperature —55~150 °C 


1 


. Base 2. Emitter 3. Collector 


e Refer to KSA643 for graphs. 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition rIc3r ax Unit 


Collector-Emitter Breakdown Voltage | BVceo le=—10mA, lg=0 —25 V 
Emitter-Base Breakdown Voltage BVeso le=—1mA, Ic=O0 =5 V 
Collector Cutoff Current IcBo Veg=—30V, IeE=0 nA 
Emitter Cutoff Current lEBO Vep=—5V, Ic=O nA 
DC Current Gain Nees Vce=—-1V, Ile=—-100mMA 100 
Neeo Voe= — 4 V, Ic= —800mA 40 
Collector Emitter Saturation Voltage Vce (Sat) | Ilce=—500mA, lg=—20mA V 
Base-Emitter (Om) Voltage | Vece=—1V, lc=—10mA —0.5 V 
Current Gain-Bandwidth Product Vce=—5V, Ice=—10MmA 120 MHz 
Output Capacitance Vea=—10V, | =0 13 pF 
f=1MHz 
hee (1) CLASSIFICATION marine 
Classification O Y 
Nee (1) 100-200 160-320 
Nee grade 
Scere eo ceeteoeseeme 
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KSA1378 _PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


¢ Complement to KSC3488 
¢ Collector Dissipation P, = 300mW 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 


Characteristic . 


Collector-Base Voltage Vso — 30 
Collector-Emitter Voltage VceEo —25 
Emitter-Base Voltage Veso -5 
Collector Current (DC) Ic (DC) — 300 

* Collector Current (pulse) Ic(pulse) ~500 
Collector Dissipation Po 300 
Junction Temperature Tj 150 
Storage Temperature Tstg —55~150 


1. Emitter 2. Collector 3. Base 


~* PW<10ms, duty cycle <50% 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


| | Characteristic — Symbol Test Condition 


Collector-Base Breakdown Voltage BVcso Ic =—100,A, Ie =0 
Collector-Emitter Breakdown Voltage | BVceo Ilc=—10MA, Ip =0 
Emitter-Base Breakdown Voltage BVeso le =—10yA, Ic =0 
Collector Cut-off Current IcBo Voce = -25V, le =0 
| Emitter Cut-off Current leko Ves = —3V, Ic =0 
*DC Current Gain Nee Voce= —1V,Ilo= —50mA 
* Collector-Emitter Saturation Voltage Vce(sat) Ic=-300mA, ls = -30mA 


* Pulse Test: PW <350us, duty cycle < 2% 


hre CLASSIFICATION 


Classification 
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KSA1378 PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACT ERISTIC 
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KSA1625 — PNP SILICON TRANSISTOR: 


HIGH VOLTAGE SWITCH 


e High Breakdown Voltage 
¢ High Speed Switching 


ABSOLUTE MAXIMUM RATINGS (ta=25°c) 


Collector Base Voltage 


V 
Collector Emitter Voltage V 
Emitter Base Voltage VEBO —7 V 
Base Current Ip -0.25 A 
Collector Current (DC) Ic -0.5 A 
Collector Current (Pulse) Ic =1.0 A 
Collector Dissipation (Ta=25°C) Pc 0.75 W 
Collector Dissipation (Tc=25°C) Po 2 W 
Junction Temperature Vy 150 °C | 1. Emitter 2. Base 3. Collector 
Storage Temperature Tstg —55~150 al @ 


ELECTRICAL CHARACTERISTICS (ta=25°c) 


Collector Emitter Breakdown Voltage BVcEO Ic=—1mMA, Ils=O0 
Collector Cutoff Current IcBO Vop=—400V, le=0 


Emitter Cutoff Current lEBO Vep=—5V, Ic=0 = pA 

DC Current Gain Nee VoceE=—5V, Ic=—-50mA 40 200 

Collector Emitter Saturation Voltage Vce(sat) lc=—100mA, lp=—10mA — A 

Base Emitter Saturation Voltage V(sat) lc=—100mA, Ip=—10mA 49 V 

Current Gain Bandwidth Product ft VcE=—10V, lE=—10MA 10 MHz 

Output Capacitance Cos Vcop=-—10V, f=1MHz 25 pF 
| Turn On Time ton lb=—100mA, RL=1.5k0 1 | us 

Storage Time Ip1=—10mA, Ip2=—-10mA 5 

Fail Time Voc=-— 150V 1 


hFE CLASSIFICATION 


Classification 


100-120 


# Electronics 


KSA1625 | PNP SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSA1625 | PNP SILICON TRANSISTOR 


SAFE OPERATING AREA 
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KSB564A 


AUDIO FREQUENCY POWER AMPLIFIER = 


¢ Complement to KSD471A 
e Collector Current ic =—1A 
¢ Collector Dissipation P, =800mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voitage 


Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Base-Emitter Saturation Voltage 
Current-Gain-Bandwidth Product 
Output Capacitance 


hre CLASSIFICATION 


Classification O 


70-140 
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PNP EPITAXIAL SILICON TRANSISTOR 


Symbol 


BV cso 
BV ceo 
BVeEso 
IcBo 

re 

Vce (sat) 
Vee (sat) 
f; 

Cob 


Y 


120-240 


Rating 


TO-92 


Unit 


~30 . 
~25 
zi 
—1.0 
800 
150 

~55~150 


ite 


a“ 
he, 


Emitter 2. Base 3. Collector 


lo =—100pA, le =0 
Ilc=-10mA, Ip =0 

le = —100,A, Ic =0 

Vca =—30V, le=0 

Vee =-1V, lc =-100MA 
Ic =—1A, Ig = —0.1A 
Ic=—1A, lp =—O.1A 

Vce = -—6V, Ic =—10mA 
Vos = —-6V, f=1 MHz, 
le=0 


G 
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KSB564A_ _ PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSB810 PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY AMPLIFIER a 


¢ Complement to KSD1020 TO-92S 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector-Base Voltage V 
Collector-Emitter Voltage | VcEO 25 V 
Emitter-Base Voltage VeBo | ao O V 
Collector Current (DC) Ic -700 mA 
*Collector Current (Pulse) Ic = 100 A 
Collector Dissipation Po 350 mW 
Junction Temperature T; 150 °C 
Storage Temperature Tstg —55~ 150 °C 
a Rae SS ne ea 


* PW < 10 ms, duty cycle < 50 % 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol! Test Condition Min Typ Max Unit 
Collector Cutoff Current IcBo | Vegp=—SOV, Ie=O —100 nA 
Emitter Cutoff Current lEBO Vep=—5V, Ic=O —100 nA 
*DC Durrent Gain Nee 1 Vce=—-1V, Ilo=—100mA 70 200 | 400 
Nee2 Vee=—-1V, le=—700MA . 35 100 | 
*Base Emitter Voltage Vee Voe= —-6V, Ilcb=—10mA —600 —640 ; —700 | mv 
*Collector-Emitter Saturation Voltage Voe(sat) lc=—7O0MA, lg=—-7OmMA | 
*Base-Emitter Saturation Voltage Vee(Sat) | Ilc= —7OOMA, lgp=—7OMA 
| Output Capacitance | Coz Vop= — 6V, le=O, f=1MHz 
' Current Gain-Bandwidth Product i | Vee= —6V, le=10mA 
Pee ay ee eS See ee a a 


* Pulse Test: PWS350 jus, Duty Cycle < 2% Pulsed 


hre(1) CLASSIFICATION 


Classification 
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KSB810 | PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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Ic(mA), COLLECTOR CURRENT Ip(mA), COLLECTOR CURRENT 
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KSB811 PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY POWER AMPLIFIER ee 


¢ Complement to KSD1021 TO-92S 
e Collector Current I; =—-1A 
* Collector Dissipation Pc =350mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating Unit 


ZA oe 
Collector-Base Voltage tps 
Collector-Emitter Voltage : : 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Junction Temperature 
Storage Temperature 


1. Emitter 2. Collector 3. Base 


Pied 


Collector-Base Breakdown Voltage BV cso Ic =—100pA, Ie =O 
Collector-Emitter Breakdown Voltage | BVceo Ic=—10mA, Is =0 
Emitter-Base Breakdown Voltage BVeso le =—100,A, Ic =0 
Collector Cut-off Current IcBo Ves =—30V, le=0 
DC Current Gain here Voce =—1V, lc =-100MA 
Collector-Emitter Saturation Voltage Voce (sat) Ic=—1A, Ip= -0.1A 
Base-Emitter Saturation Voltage Vee (Sat) Ic =—1A, lp =—0.1A 
Current-Gain-Bandwidth Product Voe= — 6V, Ic =-10MA 
Output Capacitance Veep = —6V, f=1 MHz, 
le=0 


hre CLASSIFICATION 


Classification Y 


Nee 120-240 200-400 


& SAMSUNG 121 


Electronics 


STATIC CHARACTERISTIC 


07} °° ‘Ig=—8MA jg—-7mal 
lIga=-6mA 
ip =—5mA 


Ip=-4mA 


Ip =—3mA! 


*fB=—2mA.. 


Ic (A), COLLECTOR CURRENT 
b 6 $ 5 
= nN w on 
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Of oo 28. SA S66 (27 SB 29 40 


Vce (V), COLLECTOR-EMITTER VOLTAGE 


CURRENT GAIN-BANDWIDTH PRODUCT 


8 


100 


50 


ft (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 
wo 
6 


1 -3 -5 -10 -30 -50 ~-100 -200 
Ic (MA), COLLECTOR CURRENT 


COLLECTOR OUTPUT CAPACITANCE 


Cob (pF), CAPACITANCE 


-~1 -3 +5 -10 -30 -50 -100 


Ves (V), COLLECTOR-BASE VOLTAGE 


SAMSUNG 


Electronics: 


DC CURRENT GAIN 


1000 


500 
900: Pee 


100 FO et T= orm 


hre, DC CURRENT GAIN 


—10 -30 -50 -100 -300 ~500 -1000 —3000 


ic (MA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 


); Vee (sat) (V), SATURATION VOLTAGE 


a 
S 
iS 
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VBe 
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2 
ao 
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ana Latgeccetn || 
aa i 
-1 -3 -5 ~10 ~30-50 —100 ~300 ~1000 


ic (mA), COLLECTOR CURRENT 


POWER DERATING 


Py (mW), POWER DISSIPATION 


0 25 50 75 100 125 150 175 200 225 250°: 


Ta (°C), AMBIENT TEMPERATURE 


PNP EPITAXIAL SILICON TRANSISTOR 
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KSB1116/1116A 


PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY POWER AMPLIFIER 
MEDIUM SPEED SWITCHING 


¢ Complement to KSD1616/1616A 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 

Collector-Base Voltage - KSB1116 Veso 

: KSB1116A 
Collector-Emitter Voltage : KSB1116 VocEO 

: KSB1116A | 
Emitter-Base Voltage VeBo 
Collector Current (DC) Ic 
«Collector Current (Pulse) Ic 
Collector Dissipation IPo 
Junction Temperature Tj 
Storage Temperature Tstg 


* PW<10ms, Duty Cycle<50% 


| -60 | V 
—80 V 
—50 V 
—60 Vv | 
—6 V 
4 A 
—2 A 
0.75 | W 
150 | °C 

-~55~150! °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector Cutoff Current 
Emitter Cutoff Current 
*DC Current Gain 


: KSB1116 
: KSB1116A 


*Base Emitter On Voltage 

*Collector Emitter Saturation Voltage 

*Base Emitter Saturation Voltage 
Output Capacitance 


Current Gain Bandwidth Product 


_ Turn On Time 
Storage Time 
Fali Time 


Test Conditions 


Vep=—60V, lIE=O 
Vep=— 6V, lc=0 
Veoe=—2V, Ilc=—-100mA 


Voe=—2V, Io=—1A 

Voe=—2V, le=—50mA 

| Ic=—1A, lp=—50mA 

lb=—1A, Ip=—5OmA 

| Vea —10V, le=0 
f=1MHz 


| Vor=—2V, lo=—100mA 
| 


Vee (off)= 203V 


* Pulse Test: PW<35Qus, Duty Cycle<2% Pulsed 


hre(1) CLASSIFICATION 


Classification Y 


Nre(1) 135-270 


MSUNG 


Electronics 


200-400 


| Voc=—10V, Ic=—100mA | 


TO-92 


1. Emitter 2. Collector 3. Base 


135 
135 
81 
—600 


70 


—650 
=0.2 
—0.9 

25 


120 
0.07 


0.7 
0.07 


nA 
nA 
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KSB1116/1116A 


PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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Electronics 


00-1000 


Ic(A), COLLECTOR CURRENT 
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Pp(W), POWER DISSIPATION 


STATIC CHARACTERISTIC 
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KSB1116/1116A PNP EPITAXIAL SILICON TRANSISTOR 


COLLECTOR OUTPUT CAPACITANCE CURRENT GAIN-BANDWIDTH PRODUCT 
1 Se 
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Voa(V), COLLECTOR-BASE VOLTAGE Ic(A), COLLECTOR CURRENT 


SWITCHING TIME 


te lo=10- inj = —10 lao 


ton(uS), tstg(uS), tXuS), TIME 


-0.001 -—0.003 -0.01 —0.03 —0.1 -0.3-0.5 —1 


Ic(A), COLLECTOR CURRENT 
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Electronics 


KSC184 = ge + NPN EPITAXIAL SILICON TRANSISTOR 


AM FREQUENCY CONVERTER 
IF AMPLIFIER 


e Current Gain Bandwidth Product f; =100MHz (Typ) | 
¢ Compiement to KSA542 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Symbol | 


Characteristic Rating 


Collector-Base Voltage 


Vso 30 
Collector-Emitter Voltage Veo 25 
Emitter-Base Voltage Vio | 5 
Collector Current 50 
Collector Dissipation 250 
Junction Temperature 150 
Storage Temperature ~55~ 150 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Test Conditions min | typ | Max | Unit 
Collector-Base Breakdown Voltage BV cro Io =100,A, Ie =0 30 V 
Collector-Emitter Breakdown Voltage BV ceo lo =10mA, Ig =0 25 V 
Emitter-Base Breakdown Voltage BVeso le = 10,A, Ic =0 5 V 
Coilector Cut-off Current Icso Voce =25V, le =O pA 
Emitter Cut-off Current leBo Veg =5V, Ic =0 pA 
DC Current Gain Nee Voce =6V, Ilo=1MA 40 
Collector-Emitter Saturation Voltage | Vce (sat) lo =10mA, lg =1MA 0.1 V 
Current Gain-Bandwidth Product fr Voce =6V, Ic =1mMA 100 MHz 
Output Capacitance Cob Vcp = 6V, Ie =0 2.6 pF 

f = 1MHz 
hre CLASSIFICATION 


40-80} 70-140) 120-240)200-400/| 350-700 600-1000 
enter eee 


“SAMSUNG 8 


Electronics 


BASE-EMITTER ON VOLTAGE 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 


KSC184 


127 


So 
a a A —_ rT o 
6 -+-~ me 2 = 
ran) a : S 2 Ww 
re) o“ < ro} 
yo bE 5 
| <z< a uw O re) 
: ~~ [oa > 
i ja =x oe « 
' oO oa - 5 a Ld 
i > fo) Oo « H 
{ — << 
GS ae 
i ke QO » 9 - ies 
= <a ne ae <a 5 
Bt Ww 3 iF wi 
a » = 
tod WwW t (e} > a 
as G2 Zz o O re) 
7 ee a = & 0 
a sO —£ o S 
ne uy 8 2 2 6 o 
> 3 a > 
| oa a 
| = ° OQ 
oe re) 
career 
bid 3 
2 88 2 8 8 8 8 8 ° 
LNSYHND HOLDSTION (ww) 9) LONGOYd HLGIMGNVE-NIVD LNAYHND ‘(ZHW) 15 FONWLIOWdWO ‘(4d) qoo 
8 
= lw 
(o} 
° 4 
= a 
Ww 2 oO 
i) Wi 
2 i Qe 
S | | a 59 z 
x z ee ° & Qe rd 
ws —t | ra & 
= ahs = oz > 
E o t iv o- be 
= - +- ie «2 O i 3 
, < —+—+— 5 2 
c i ia oO tH x 
o if o 8 f&e hr 
5 (Ua a Ow a 
w | o Ee a 
+ 6 ° SE ie 8 
o oO - tes a 
o «a =: = —e Tip < 
= == 4 oe rage i E 
= noua 2 ~ ko r 2 
3 iiaees 3 =5 | 
{ 
se r =} 3 Wi 
+ UW) ( 
[ Qs | 
oh 7p) 
| 5 ao | 2 
os £€¢ §F¢ 8 8 8 = F & YY OC we Qe & gee 5 
oO ae Nad 
IN3SYHND HOLDATION ‘(yu) 24 NIVS LNSYYND Od ‘say ADVITOA NOLLVHNLWS ‘(A) (es) 39, ‘(jes) saQ eo 
Ye 
Lu 
saga 


KSC388 


NPN EPITAXIAL SILICON TRANSISTOR 


——_—. 


TV FINAL PICTURE IF AMPLIFIER APPLICATIONS 


© Gee=33dB (Typ) (f=45MHz) one 
ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 
Characteristic 

Collector-Base Voltage Veso 30 V 

Collector-Emitter Voltage VcEo 25 Vf gH 

Emitter-Base Voltage Veso 4 V g ZA 
| Collector Current | Ic 50 mA 1 hy 

Collector Dissipation Po 300 mW 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg —55 ~ 150 

1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso Ico =10pA, le =O 30 V 
Collector-Emitter Breakdown Voltage | BVceo lc =5mA, lp =0 25 V 
Collector Cut-off Current IcBo Vocp =30V, le =O 0.1 pA 
Emitter Cut-off Current leso Veg =3V, Ic =0 0.1 pA 
DC Current Gain Nee Vee =12.5V, Io =12.5mA 20 200 
Collector-Emitter Saturation Voltage Voce (sat) Ic =15mA, Ig =1.5mA 0.2 V 
Base-Emitter Saturation Voltage Vee (Sat) lc =15mA, Ip =1.5mA 1.5 V 
Output Capacitance Cob Vcp =10V, le =0, f= 1MHz 0.8 2 pF 
Collector-Base Time Constant Ce‘rbb’ Vocg =10V, le =-—1mA 25 ps 

f=30MHz 3 
Current Gain-Bandwidth Product fr Voce =12.5V, Ic =12.5mMA 300 MHz 
Power Gain Gpe Voc =12.5V, f=45MHz 28 36 dB 
le=—-12.5mA 
Seno ne ee a 
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Electronics 


KSC388 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 


14 |}——. + MS. tts 
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5 8 } i r — oe ee cee ne oe 
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re) 
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£ 
2 4 - es -- 
le =20yA 
2 Paar aerate so faesd ta 
Ip =10pA 
) 
) 4 8 12 16 20 24 


Vce (V), COLLECTOR-EMITTER VOLTAGE 


DC CURRENT GAIN 


500 
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ic (mA), COLLECTOR CURRENT 


Ic (MA), COLLECTOR CURRENT 


Vce (sat), Vee (sat) (V), SATURATION VOLTAGE 


0.01. 


Cib (pF), Cob (pF), CAPACITANCE 


BASE-EMITTER ON VOLTAGE 


Vee (V), BASE-EMITTER VOLTAGE 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
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4A 03 05 1 <a) 30 
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KSC815 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 
HIGH FREQUENCY OSCILLATOR 


¢ Complement to KSA539 
¢ Collector-Base Voltage Vcso =60V 


ABSOLUTE MAXIMUM HATINGS (Ta =25°C) 


Characteristic Symbol aes 


Collector-Base Voltage 


Collector-Emitter Voltage ye 
Emitter-Base Voltage 5 
Collector Current 200 
Collector Dissipation 400 
Junction Temperature 150 
Storage Temperature —55~ 150 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage BVcso lc =100,A, Ie =0 
Collector-Emitter Breakdown Voltage BV ceo. lc=10mA, Ip =0 
Emitter-Base Breakdown Voltage BVego le =10,A, Ico= 
Collector Cut-off Current IcBo0 Vcp =45V, le =0 
Emitter Cut-off Current lEBo Ves =3V, Ic =0 
DC Current Gain Nee Voce =1V, Ic =50mA 
Base-Emitter On Voltage Vee (on) Voce =10V, Io =10MA 0.65 0.9 V 
Collector-Emitter Saturation Voltage Vee (sat) lo =150mA, ls =15mMA 0.15 0.4 — V 
Base-Emitter Saturation Voltage Vee (Sat) lc =150MA, Ip =15MA V 
Current Gain-Bandwidth Product fy Vee =10V, Ic =10MA MHz 
Output Capacitance Cob Vos =10V, le =0 pF 

f=1MHz 


hre CLASSIFICATION 


Classification O Y G 


70-140 120-240 200-400 


SAMSUNG ~ 80 


Electronics 


NPN EPITAXIAL SILICON TRANSISTOR 


KSC815 


BASE-EMITTER ON VOLTAGE 


STATIC CHARACTERISTIC 


~— Ip = 350pA 
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KSC836 


NPN EPITAXIAL 


SILICON TRANSISTOR 


FM RADIO RF AMP, MIX, CONV, OSC, IF AMP 
¢ High Current Gain Bandwidth Product fr =250MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Vso 
Vceo 
VeEBo 
Ic 

Po 
Tj 


35 V 

30 V 

4 V 
30 mA 
250 mW 


TO-92 


~ 


1 Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) = 
‘Characteristic Symbol Test Conditions Min Typ Max Unit 
Coilector-Base Breakdown Voltage BV cso Ic =100,A, Ie =0 35 V 
Collector-Emitter Breakdown Voltage | BVceo Ic=5mA, Ip =0 30 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =O 4 V 
Collector Cut-off Current IcBo Ves =30V, le =0 0.1 pA 
Emitter Cut-off Current leso Ves =4V, Ic =0 0.1 pA 
DC Current Gain Nee | Voe= 12V, loc=2mA 40 240 
Base-Emitter On Voltage Vee (on) Voce =6V, Ic =1MmA 0.65 0.70 0.75 V 
Collector-Emitter Saturation Voltage Voce (sat) Ic=10mA, lg =1MA | 0.1 0.4 V 
Current Gain-Bandwidth Product fr Voce =10V, Ic =1MA 100 250 MHz 
Output Capacitance Cob Ves =10V, Ie =0 2.0 3.2 pF 
f=1MHz 
hre CLASSIFICATION 
Classification Y 
Are 120-240 
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KSC838 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC839 = = = — NPN EPITAXIAL SILICON TRANSISTOR 


FM/AM RADIO RF AMP, CONV, OSC, IFAMP => 


e Current-Gain- Bandwidth Product f; =200MHz 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


[ae To 


Collector-Base Voltage 


Collector-Emitter Voltage 30 
Emitter-Base Voltage 4 
Collector Current 100 
Collector Dissipation 250 
Junction Temperature 150 
Storage Temperature —55 ~150 


Emitter 2. Base 3. Collector 


4 


Collector-Base Breakdown Voltage BV cso Ic =100,A, le = 
Collector-Emitter Breakdown Voltage | BVceo Ic=5mA, lp ca 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 
Collector Cut-off Current lcBo Vop = SOV, le =O 
Emitter Cut-off Current leso Ves =4V, Ic =0 
DC Current Gain hee Vee = 12V, Ic =2mA 
Base-Emitter On Voltage Vee (on) Voce =6V, Ic =1MA 
Collector-Emitter Saturation Voltage Ve (sat) Ic =10mA, Is =1mMA 
Current Gain-Bandwidth Product fr Vce=10V, Ilc=imA 
Output Capacitance . Cob Ves =10V, le =O 
f=1MHz 


hre CLASSIFICATION 
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200-400 
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KSC839 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC _ DC CURRENT GAIN 
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KSC900 | NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY, LOW NOISE AMPLIFIER 


© Collector-Base Voltage Vcs0 =30V 
¢ Low Noise Level NL=50mvV (Max) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage BV cso Ic =100,A, le =0 
Collector-Emitter Breakdown Voltage | BVceo Ic=10mA, Ip =0 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =O 
Collector Cut-off Current IcBo Veg =25V, le =0 
Emitter Cut-off Current leBo Ves =3V, Ic =0 
DC Current Gain Nee Voce = 3V, Ic =0.5mA 
Collector-Emitter Saturation Voltage Ve (Sat) Ic =20mA, Ip =2mA 
Base-Emitter On Voltage Vee (on) Vee =3V, Ic =0.5mMA 
Current Gain-Bandwidth Product fr Vee =3V, Ic =1MA 
Noise Level NL Voc =12V, Ic =0.1MA 
Rs=25KQ 
Ay =80dB, (f=1KHz) 


hre CLASSIFICATION 


Classification Y ee L V 


Nee 120-240 200-400 350-700 600-1000 
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KSC900 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC945 NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY AMPLIFIER -———--—_—— 
HIGH FREQUENCY OSC. TO-92 


¢ Complement to KSA733 
¢ Collector-Base Voltage Vcsa0 =60V 
¢ High Current Gain Bandwidth Product f; =300MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol! a 
Collector-Base Voltage Vso a YG, 
Collector-Emitter Voltage Vceo 50 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Ic 150 mA 
Collector Dissipation Po 250 mw 
Junction Temperature Tj 150 °C 

fe} 

Storage Temperature Istg —55 ~ 150 C 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol __ Test Conditions Min i 
Collector-Base Breakdown Voltage BV cso Ic =100,A, I_ =O V 
Collector-Emitter Breakdown Voltage BV ceo Ic=10mA, Is =0 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Io =0 5 V 
Collector Cut-off Current IcBo Vp =40V, le =O 0.1 pA 
Emitter Cut-off Current leBo Ves =3V, Ic =0 0.1 pA 
DC Current Gain Nee Voce =6V, Io =1.0mMA 40 700 
Collector-Emitter Saturation Voltage Ve (sat) lc =100mA, Ig =10MA 0.15 0.3 V 
Current-Gain-Bandwidth Product | fr Voce =6V, Ic =10MA © 300 MHz 

Vos =6V, le =O 
Output Capacitance Cob f=1MHz 2.5 pF 
Voce =6V, le = —0. 5mA 
Noise Figure CE i 
g a f=1KHz, Rs =5000 


hre CLASSIFICATION 


40-80 | 70-140 | 120-240 | 200-400 | 350-700 
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STATIC CHARACTERISTIC 
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KSC1008 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 

¢ Complement to KSA708 

e High Collector-Base Voltage Vcgo =80V 


¢ Collector Current lc =700mMA 
¢ Collector Dissipation P- =800mW 


TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 


Collector-Emitter Voltage VeceEo 60 V 
Emitter-Base Voltage VeBo 8 V 
Collector Current Ic 700 mA 
Collector Dissipation Po 800 mW 
Junction Temperature Tj 150 


1. Emitter 2. Base 3. Collector 


Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


here CLASSIFICATION 


Characteristic Symbol Test Conditions Min Typ Max Unit 
ace ee eS SR rt ern cera Ot ee ar eee eee eNOS PERT Cee CTA ae eo, UNE 
Collector-Base Breakdown Voltage BV cso Ic =100pA, Ie =0 80 V 
Collector-Emitter Breakdown Voltage BV ceo Ic=10mA, Ig =0 60 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 8 V 
Collector Cut-off Current IcBo Vcp =60V, Ie =0 0.1 pA 
Emitter Cut-off Current lEBo Veg =5V, Ic =0 0.1 pA 
DC Current Gain Are Voce =2V, Ic =50MA 40 400 
Collector-Emitter Saturation Voltage Vee (sat) Ic =500mA, Is =50mA 0.2 0.4 V 
Base-Emitter Saturation Voltage Vee (sat) Ic =500MA, Is =50mA 0.86 ad V 
Current Gain-Bandwidth Product fr Voce =10V, Ip =50mMA 30 50 MHz 
Output Capacitance Cob Vp =10V, le =0 3 c 
f=1MHz | P 
a a a a 
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KSC1008_— _NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1009 NPN EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE AMPLIFIER 


¢ High Collector-Base Voltage Vcao =160V 
¢ Collector Current lc =700mMA 

¢ Collector Dissipation P- =800mW 

¢ Complement to KSA709 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic | Symbol Rating Unit 
| Collector-Base Voltage - | V 
' Collector-Emitter Voltage Vero 140 V 
| Emitter-Base Voltage VeBo 8 | V 
Collector Current Ic | 700 | mA 
| Collector Dissipation Po | 800 mw 
| Junction Temperature Tj 150 | 
| Storage Temperature Tstg -55~150 | 
1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit | 
Collector-Base Breakdown Voltage BV cso lc =100,A, Ie =0 160 V 
Collector-Emitter Breakdown Voltage BV ceo Ic =10mA, !,=0 140 V 
Emitter-Base Breakdown Voltage BVeso le =10nA, Ic =O 8 V 
Collector Cut-off Current (Continuous) | Iceo Voce =60V, le =O 0.1 pA 
Emitter Cut-off Current lEBO Ves =5V, Ic =0 0.1 pA 
DC Current Gain Nee Vee =2V, Ic =50MA 40 400 
Collector-Emitter Saturation Voltage | Vee (sat) Ic =200MA, Ig =20mMA . 0.2 0.7 V 
Base-Emitter Saturation Voltage Vee (Sat) lc =200mA, Ip =20mA 0.86 1.0 V 

| Current Gain-Bandwidth Product fr Vee =10V, Ic =50mA 30 50 MHz 
Output Capacitance Cob Vos =10V, le =O 8 E 
| | f=1MHz P 
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STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1187 NPN EPITAXIAL SILICON TRANSISTOR 


TV 1ST, 2ND PICTURE IF AMPLIFIER | | ] 
(FORWARD AGC) Toes 


¢ High Current Gain Bandwidth Product f; =700MHz 
¢ High Power Gain Gpe=24dB (Typ) at 45MHz 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


a me a ee ee eS Ye eg 
Characteristic Symbol Rating Unit 
Collector-Base Voltage Veso 30 V 
Collector-Emitter Voltage VcEo 20 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current Ic 30 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —~55~150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso lc =10pA, le =0 30 V 
Collector-Emitter Breakdown Voltage BVceo Ilc=5mA, Ip =0 20 V 
Emitter-Base Breakdown Voltage BVeBo le =10,A, Ic =0 4 V 
Collector Cut-off Current IcBo Veg =20V, Ie =0 0.1 pA 
DC Current Gain Nee Voge =10V, Ilo =2mMA 40 240 
Current Gain-Bandwidth Product fr Voce =10V, Ilo =3mA 400 700 MHz 
Reverse Transfer Capacitance Cre Vcp =10V, le =0 06 | pF 

f=1MHz 
Power Gain Gpe Voge =10V, le =-3mMA 
f-45MHe 20 24 dB 
AGC Voltage Vaac Gpe = -30dB 
¢—A5MHz 4.4 5.2 6.0 V 
hre CLASSIFICATION 
Classification R O y, 
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KSC1222 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY LOW NOISE AMPLIFIER . 7 a 


¢ Collector-Base Voltage Vcs0 =50V TO-92 
e Low Noise Level NL=40mvV (Max) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Ic 50 mA 
Pc 250 mw 
Tj 150 

—55 ~ 150 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso Ic =100,A, Ie =0 50 V 
Collector-Emitter Breakdown Voltage BV ceo Ic =10mA, I3=0 45 V 
Emitter-Base Breakdown Voltage BVeso le =10,A, Io =0 5 V 
Collector Cut-off Current IcBo Vs =50V, Ie =0 50 nA 
Emitter Cut-off Current leBo Ves =5V, Ic =0 100 nA 
DC Current Gain Nee Voce =3V, Ic =0.5mMA 120 1000 
Collector-Emitter Saturation Voltage Vce (sat) Ic =20mA, Ip =2mMA 0.1 0.2 V 
Base-Emitter On Voltage Vee (on) Vee =SV, Ic =0.5MA _| 0.62 0.7 V 
Current Gain-Bandwidth Product fr Vee =3V, Ilo =1MA 50 100 MHz 
Noise Level NL | Voe =12V, le =- 0.1MA 


Rs =25KQ 27 40 mV 
Ay =80aB, (f=1KHz) 


hre CLASSIFICATION 


Classification G L V 


120-240 200-400 350-700 600-1000 
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STATIC CHARACTERISTIC 
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NPN EPITAXIAL SILICON TRANSISTOR 
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KSC1393 NPN EPITAXIAL SILICON TRANSISTOR 


TV VHF TUNER RF AMPLIFIER 
(FORWARD AGC) its ener 
¢ High Current Gain Bandwidth Product f; = 700MHz (Typ) 


¢ Low Noise Figure NF=3.0dB (Max) at f=200MHz 
¢ Low Reverse Transfer Capacitance Cre=0.5pF (Max) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


FR 


Characteristic | — Symbol Rating Unit 
| Collector-Base Voltage . - Veso 30 V 
Collector-Emitter Voltage VeceEo 30 V 
Emitter-Base Voltage Veso | 4 V 
Collector Current Io 20 mA 
| Collector Dissipation Pe 250 mw 
| Junction Temperature Tj 150 | °C 
Storage Temperature Tstg -—55~ 150 °C 
1. Base 2. Emitter 3. Coliector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


a ee ge a ty Og Ye a rey Fs 
Characteristic Test Conditions | Max Unit 
ns iain pts 
; } 
Collector-Base Breakdown Voltage Ic =10pA, te =O VU 
Collector-Emitter Breakdown Voltage | BVceo lc=5mA, Ip =0 | 80 Vo 
Emitter-Base Breakdown Voltage BVeso le =10,A, Ico =O 4 V 
Collector Cut-off Current IcBo Vcg =20V, le =0 | 0.1 pA 
DC Current Gain Nee Voce =10V, ic =2mMA 40 180 
Current Gain-Bandwidth Product fr Voge =10V, Ic =3MA | 400 700 MHz 
| Reverse Transfer Capacitance | Cre f=1MHz, Vcg =10V 0.35 0.5 pF 
le =0 
Power Gain Gpe f = 200MHz, le = —3mA 20 24 dB 
Rs =50Q, Voce =10V 
AGC Current lacc le at Goe = —30dB -— 10 -—12 mA 
f=200MHz 
Noise Figure f=200MHz, le =-3mA 2.0 3.0 dB 
Vce =10V, Rs =500 
ovenrcreredanncramnesoeansseennnsnnenasinsaeinnremnemnratetnmmnewtsemssanarlensmmmnanmemeunrusateanteh ren nemuntsmeraneesosasasal 


hre CLASSIFICATION 


Ciassification 


Electronics 


KSC1393 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC1393 


REVERSE TRANSFER ADMITTANCE (yre) 
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NPN EPITAXIAL SILICON TRANSISTOR 


FORWARD TRANSFER ADMITTANCE (yfe) 
vs. FREQUENCY 
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KSC1394 


NPN EPITAXIAL SILICON TRANSISTOR 


TV VHF TUNER MIXER 


¢ High Current Gain Bandwidth Product f; = 700MHz (Typ) 
¢ High Power Gain Gpe=20dB (Min) at f=200MHz 
¢ Low Noise Figure NF=3.5dB (Max) at f=200MHz 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


| 


Rating | Unit 


Characteristic Symbol 


Collector-Base Voltage Veso 30 V 

| Collector-Emitter Voltage Vceo 30 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current Ic 20 mA 
Collector Dissipation Pe 250 mW 
Junction Temperature | Tj 150 °C 
Storage Temperature Tstg —55 ~ 150 °C 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


1. Base 2. Emitter 3. Collector 


Characteristic Symbol Test Conditions Min Typ Max Unit 
| Collector-Base Breakdown Voltage BV cso | Io =10pA, le =0 30 V 
Collector-Emitter Breakdown Voltage | BVceo lc=5mA, Ip =0 30 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 4 V 
Collector Cut-off Current IcBo Vocp =20V, le =0 0.1 pA 
DC Current Gain Nee Voge =10V, Io =2MA 40 180 
Collector-Emitter Saturation Voltage Voce (sat) Ic =10mA, lg =1mMA 0.7 | V 
| Current Gain-Bandwidth Product fr Vee =10V, Io =3mA 400 700 MHz 
Reverse Transfer Capacitance Cre Vee =10V, Ie =0 0.35 0.5 pF 
| f=1MHz, 
| Power Gain Gpe Voe =6V, le =-3mA 20 dB 
Rs =500, f=200MHz 
Noise Figure NF Voce =6V, le =-3mMA oo dB 
Rs =500, f=200MHz 
hre CLASSIFICATION 
Classification R O ¥ 
Nre 40-80 60-140 90-180 
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KSC1394 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC1395 NPN EPITAXIAL SILICON TRANSISTOR 


TV VHF TUNER OSCILLATOR OT 
¢ High Current-Gain Bandwidth Product f; =600MHz (Min) TO-92 
e Output Capacitance Cob=1.5pF (Max) 
ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 
a RE 
Characteristic ' Symbol Rating | Unit 

| Collector-Base Voltage Veso 30 | V 

Collector-Emitter Voltage VcEo 15 | V 

Emitter-Base Voltage Veso 4 V 

Collector Current Ic 20 mA 

Collector Dissipation Po 250 mw 

Junction Temperature | Tj 150 °C 

Storage Temperature Tstg -55~150 | °C 

1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symboi Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso Ic=10pA, le=O 30 | V 
Collector-Emitter Breakdown Voltage | BVceo lc =5mA, Ip =0 15 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 4 | ov 

| Collector Cut-off Current | leao Vca =12V, le =0 | 01) pA 
Emitter Cut-off Current lEBO Veg =S8V, Ic =0 0.1 V 
DC Current Gain Nee Voce =10V, lc =5MA ; 40 240 
Collector-Emitter Saturation Voltage Vee (Sat) Ic =10mA, lp =1mMA | 0.5 V 
Current-Gain-Bandwidth Product fr Voce =10V, Ilc=5MA 600 1100 MHz 
Output Capacitance Cob | Vee =10V, f=1MHz 1.5 pF | 
le=0 | 


hre CLASSIFICATION 
I celasetiication O ¥ 
Nee 70-140 120-240 
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NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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KSC1623 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER i 
HIGH FREQUENCY OSC SOT-23 


¢ Complement to KSA812 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


=, * . . | . 

Characteristic Symbol Rating | Unit 
Collector-Base Voltage Vso 60 V 
Collector-Emitter Voltage VcEO 50 V 
Emitter-Base Voltage VERO 5 V 

- Collector Current le 100 mA 

Collector Dissipation | Pe 200 / mW 

| Junction Temperature Tj 150 °C 
Storage Temperature Tstg Hor Lae °C 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current lcBo Vep=60V, Ie=O 0.1 pA 
Emitter Cutoff Current lego Vep=5V, Ic=O | 01 yA 
DC Current Gain Nee Voce =6V, lo=1mMA 90 200 600 
Collector-Emitter Saturation Voltage Voce(sat) lc=100mA, lgp=10mA O.15 0:3 V 
Base-Emitter Saturation Voltage Vee(Sat) lc=100mA, lg=10mA 0.86 1.0 V 
Base-Emitter On Voltage Vee(on) | lc=1IMA. Voe=6V | 0.55 0.62 0.65 V 
Current Gain-Bandwidth Product fy leE=10mA, VceE=6V | 250 MHz 
Output Capacitance Cob Vex=6V, IE=O. 3 pF 

| t=1MHz 

hre CLASSIFICATION oe 


Classification 


re 90-180 135-270 200-400 300-600 
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KSC1623 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC TRANSFER CHARACTERISUC: 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 


TV PIF AMPLIFIER, FM TUNER RF AMPLIFIER, ———--—---—------_> 
MIXER, OSCILLATOR TO-92 


e¢ High Current-Gain-Bandwidth Product f; =600MHz (Typ) 
¢ High Power Gain Gpe=22dB at f=100MHz 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


SUEEEEEEEEEEEEEEEEEEEEEEEEEE Renee 
Characteristic Symbol —s Rating =| Unit — 
| Collector-Base Voltage Veso 30 V 
| Collector-Emitter Voltage Veo 20 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current Ic 20 mA 
Collector Dissipation Pe 250 mW 
| Junction Temperature Tj 150 A986 
Storage Temperature Tstg —55 ~ 150 | °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


a 
Characteristic Symbol Test Conditions Min Typ Max Unit 
| Collector-Base Breakdown Voltage BV ceo Ic =10pA, le =0 30 V 
Collector-Emitter Breakdown Voltage | BVceo lc=5mA, Ip =0 20 V 
Emitter-Base Breakdown Voltage BVego le =10pA, Ic =0 4 1 ov 
Collector Cut-off Current lcso Voce =30V, le =0 0.1 pA 
| Emitter Cut-off Current lEBo Ves =4V, Ico =0 0.1 pA 
DC Current Gain Nee Voce =6V, Ilo=1MA 40 | 240 
Base-Emitter On Voltage Vee (on) Voce =6V, Ic =1MA 0.72 V 
Collector-Emitter Saturation Voltage Voce (Sat) lc =10mA, !g =1MA Ye QA 0.3 V 
| Current-Gain-Bandwidth Product fr Voce =6V, Ic =1MA 400 600 MHz 
| Output Capacitance Cob Ve =6V, le =0 1.2 | pF 
| f=1MHz | 
| Collector-Base Time Constant Cc'rbb’ Voce =6V, le =1MA 12 | 15 | ps 
f=31.9MHz | 
Common Source Noise Figure NF Voce =6V, le =1MA 3.0 5.0 dB | 
| Rs =500, f=100MHz | 
| Power Gain Gpe | Voce =6V, le=1mA | 618 22 3 dB 
| Rs =500, f=100MHz 
(Typ) 
e aad i al cinta 
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NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ADMITTANCE (yie) FORWARD TRANSFER ADMITTANCE (yfe) 
vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 


REVERSE TRANSFER ADMITTANCE (yrb) 
vs. COLLECTOR CURRENT 
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KSC1674 


NPN EPITAXIAL SILICON TRANSISTOR 


100MHz Gpe, NF TEST CIRCUIT 
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KSCI675_ NPN EPITAXIAL SILICON TRANSISTOR 


FM/AM RF AMP, MIX, CONV, OSC, IF | —— 


¢ Collector-Base Voltage Vceo = 30V a Boat TO-92 
¢ High Current Gain Bandwidth Product f; = 300MHz (Typ) 
e Low Collector Capacitance Cob: 2.0PF (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 
Coilector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Test Conditions 
Collector-Base Breakdown Voltage BV cso Ic =10pA, Ie =O V 
Collector-Emitter Breakdown Voltage BV ceo lc =5mA, Ip =0 30 V 
Emitter-Base Breakdown Voltage BVeso le =10,A, Ic =0 5 V 
Collector Cut-off Current | IcBo Vg =50V, Ile =O 0.1 uA 
Emitter Cut-off Current leso Ves =5V, Io =0 0.1 pA 
DC Current Gain Nee Voce =6V, Ic=1MA 40 240 
Base-Emitter On Voltage Vee (on) Voe =6V, I, =1mMA 0.67 0.75 V 
Collector-Emitter Saturation Voltage Vce (sat) lc =10mMA, Ig =1mA 
Current Gain-Bandwidth Product fy Voe =6V, Ic =1mMA 
Output Capacitance Cob f=1MHz, Vcg =6V 
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STATIC CHARACTERISTIC 
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KSC1730 _ NPN EPITAXIAL SILICON TRANSISTOR 


TV VHF, UHF TUNER OSCILLATOR 


e High Current Gain Bandwidth Product f; =1100MHz (Typ) 
¢ Output Capacitance Cob=1.5pF (Max) 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol 


Collector-Base Voltage 30 

| Collector-Emitter Voltage 15 
Emitter-Base Voltage 5 
Collector Current 50 
Collector Dissipation 250 

) Junction Temperature l 150 
Storage Temperature —55~150 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BV cso Ic =10pA, le = V 
Collector-Emitter Breakdown Voltage | BVceo Ic=5mA, Ig= ; V 
Emitter-Base Breakdown Voltage BVeso le =10,A, Ic =0 V 
Collector Cut-off Current . IcBo Vog =12V, Ie =O 0.1 pA 
DC Current Gain Nee Voce =10V, Ic =5.0MA 240 
Collector-Emitter Saturation Voltage Vce (sat) lc=10mA, Ip =1MA 0.5 V 
Current Gain-Bandwidth Product fr Voce =10V, Io =5mA MHz 
Output Capacitance Cob Vog =10V ,f=1IMHz 1.5 pF 


le =O 
Vce =10V, f=31.9MHz 
le =5mA 


Collector-Base Time Constant Cc-rbb 


hre CLASSIFICATION 


Classification 
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KSC1730 


STATIC CHARACTERISTIC 
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NPN EPITAXIAL SILICON TRANSISTOR 


DCC 


URRENT GAIN 


Pl 1 ea 


Ic (mA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 


0.1 03 05 #1 3 #5 10 30 
Ic (mA), COLLECTOR CURRENT 


INPUT ADMITTANCE (yib) vs. FREQUENCY 


yib = gib +jbib 
Ves= 10V 


gib(mQ), CONDUCTANCE 
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-KSC1730. = ~——sNPNEPITAXIAL SILICON TRANSISTOR 


FORWARD TRANSFER ADMITTANCE (yfb) OUTPUT ADMITTANCE (yob) vs. FREQUENCY 
vs. FREQUENCY 


birim2), SUSCEPTANCE 
bob{mQ), SUSCEPTANCE 


_— gir{m@), CONDUCTANCE gob(mQ), CONDUCTANCE 


REVERSE TRANSFER ADMITTANCE(yrb) 
vs. FREQUENCY 
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KSC1845 ~ NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY LOW NOISE AMPLIFIER - aa 
TO-92 
¢ Complement to KSA992 
ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Characteristic Symbol | Rating | Unit 

| cia nares eas Gaels 
| Collector-Base Voltage Vcgo 120 | Vv 
' Collector-Emitter Voltage Vero | 120 1 Vv 
| Emitter-Base Voltage | Vego 5 | V | 
| Collector Current Ic | 50 | mA 
| Base Current 7 ls | 10 mA | 
| Collector Dissipation Po | 500 mW 
| Junction Temperature Tj 150 CG 

Storage Temperature ' Tstg -—55~150 °C 


1. Emitter 2. Collector 3. Base 


a 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Se SSA le le aad Sa eae ee es 
! Characteristic Symbol Test Condition Min | Typ Max — Unit 
jeer run 
Collector Cutoff Current | lcBo Vop=120V, Ie=O | 50 nA | 
Emitter Cutoff Current leBo Vep=5V, Ic=O | 50 nA 
DC Current Gain Nees Vopr =6V, Ic=O.1MA 150 580 
hres Voce=6V, lo=1mA 200 | 600 1200 | 
| Base Emitter On Voltage Vie (ON) | VeeE=6BV, Ilo= IMA 0.55 | 0.59 0.65 | V 
Collector Emitter Saturation Voltage Voce (Sat) | le=10mA, le=1mA | 0.07 0.3 V 
Current Gain Bandwidth Product fr Voce =6V, le=1TMA 50 110 MHz 
| Output Capacitance Cob Vep=S30V, Ie=O 1.6 25 pF 
| f=1MHz 
Noise Voltage NV 25 40 mV 


rr 


hre(2) CLASSIFICATION 


Classification P | F E | U 
ne ? at : 
Nre(2) 200-400 300-600 400-800 600-1200 
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KSC1845 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC _ STATIC CHARACTERISTIC 
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KSC1845 NPN EPITAXIAL SILICON TRANSISTOR 


COLLECTOR CURRENT 


EQUIVALENT INPUT CURRENT NOISE SOURCE 
vs BASE-EMITTER VOLTAGE 
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POWER DERATING 
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KSC2001 


GENERAL PURPOSE APPLICATIONS 
HIGH TOTAL POWER DISIPATION 


(PT=600 mW) 


High here and LOW Vc¢(sat) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic. 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

Base Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 


_ NPN SILICON TRANSISTOR: 


30 V 
25 V 
5 ay 
700 © mA 
150 mA 
600 mW 
150 oe 


—55v150 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


*Base Emitter Voltage 

| Collector Cutoff Current 
Emitter Cutoff Current 

*DC Current Gain. 


*Collector Emitter Saturation Voltage 
*Base-Emitter Saturation Voltage 
Output Capacitance 
Curent Gain Bandwidth Product 


* Pulse test: PW < 350 us, duty cycle < 2% Pulsed 


hre1 CLASSIFICATION 


Classification 


Need 90-180 


Electronics 


& SAMSUNG 


135-270 


200-400 


1. Emitter 2. Collector 3. Base 


Characteristic Symbol | Test Condition Min Typ Max Unit 
Vee Voe=6V, lo=10mA 600 640 700 mV 
IcBo Vop=S30V, Ie=O 100 nA 
lEBO Vep=5V, Ilc=0 100 nA 
Nee Voce=1V, loe=100MA 90 200 400 
Nee2 Voce=1V, le=700mMA 50 140 
Voce(sat) Ilc=700mA, lIp=7OmA OZ 0.6 V 
Vpe(Sat) lbs=700mA, Isa=7O0mA 0.95 1.2 V 
Cob Vop=6V, le=O, f=1MHz 13 25 pF 
fr Vce=6V, le=10mA 50 170 MHz 

a a a 
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KSC2002/2003 NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY AMPLIFIER 


¢ Complement to KSA953/KSA954 TO-92 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


| Characteristic Symbol; Rating | Unit 
Fa Ga 
| Collector-Base Voltage : KSC2002 Vso 60 V 
! - KSC2003 80 V 
Collector-Emitter Voltage : KSC2002 VEO 60 V 
> KSC2003 80 V 
| Emitter-Base Voltage VeBo 5 V 
Collector Current (DC) lo 300 mA 
«Collector Current (Pulse) Io 500 mA 
Collector Dissipation Po 600 mW 
Junction Temperature Tj 150 a 
storage TeMDelate Tstg pod) |) C 1. Emitter 2. Collector 3. Base 


* PW<10ms, Duty Cycle <50% p— 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol! Test Condition Min Typ Max Unit 

Collector Cutoff Current: KSC2002 | Icgo Vcp=60V, |le=O 100 nA 
> KSC2003 Vop=80V, le=0O 100 nA 

Emitter Cutoff Current lego Vep=5V, Io=0 100 nA 

*DC Current Gain Nees Vce=1V, lo=50mA 90 200 400 
Nees Vce=2V, Ilo=S300mMA 30 80 

/ Base-Emitter On Voltage Vee (on) | Vce=6V, lc=1O0MA 600 645 700 mV 
*Collector-Emitter Saturation Voltage Vee (Sat) | Ilc=300mA, lp=3OmA 0.15 0.6 V 
«Base Emitter Saturation Voltage Vee (Sat) lc=300mA, Ilp=3O0mA 0.86 1.2 V 

Current Gain-Bandwidth Product fr Voe=6V, Ie=10MA 50 140 MHz 
Output Capacitance Cob Vep=6V, Ie=0, f=1MHz 7 15 pF 


* Pulse Test: PW<350us, Duty Cycle<2% Pulsed 


Nee (1) CLASSIFICATION 


Classification 


135-270 200-400 
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KSC2002/2003 _ 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC STATIC CHARACTERISTIC 
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KSC2002/2003 NPN EPITAXIAL SILICON TRANSISTOR 


CURRENT GAIN-BANDWIDTH PRODUCT SAFE OPERATING FREA 


Ic(mA), COLLECTOR CURRENT 


fx(MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


KSC2003 4 


eae REE a BBS”. 
re 
—_ 


{e(mA), EMITTER CURRENT Vce(V), COLLECTOR-EMITTER VOLTAGE 


POWER DERATING 


P,(W), POWER DISSIPATION 


Ta(°C), AMBIENT TEMPERATURE 
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KSC2223 j= #£'NPN EPITAXIAL SILICON TRANSISTOR 


HIGH FREQUENCY AMPLIFIER 


Very small size to assure good space factor in hybrid IC repens 
© f;=600MHz Typ. (Ie =—1mA) 

e Cob=1ipF Typ (Vcs=6V) 

¢ NF=3dB Typ (f=100MHz) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


Characteristic — Symbol Rating | Unit | 

Collector-Base Voltage Vso 30 V 

Collector-Emitter Voltage Veceo | 20 V 

Emitter-Base Voltage VeBo 4 V 

Collector Current Ic 20 mA 

Collector Dissipation P. 150 | mw 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg =08.~150 “ | 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic ~ | Symbol Test Condition Ete 

Collector Cutoff Current IcBo Vog=30V, lE=O 

DC Current Gain Nee Vce=6V, Ic=1mA ee 

Collector Emitter Saturation Voltage Vce (Sat) | Ic-=10mA, ls=1MA 0.3 V 

Output Capacitance Cob Vop=6V, IE=0, f=1MHz pF 

Current Gain Bandwidth Product fr Voce=6V, ic=1mA MHz 

Time Constant Ce rob Vocp=6V, le=1mA ps 
f=31.9MHz 

Noise Figure NF VceE=6V, le=1MA dB 
f=100MHz, Rs =500 

hre CLASSIFICATION Marking 
Classification 
Nee grade 
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KSC2223 NPN EPITAXIAL SILICON TRANSISTOR 


COLLECTOR CURRENT vs. 
COLLECTOR TO EMITTER VOLTAGE 
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COLLECTOR TO EMITTER VOLTAGE 
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Electronics 


Cc.rbh(ps), COLLECTOR-BASE TIME CONSTANT 


hre, OC CURRENT GAIN 


ic(mA), COLLECTOR CURRENT 


DC CURRENT GAIN vs. COLLECTOR CURRENT 
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COLLECTOR CURRENT vs. 
BASE TO EMITTER VOLTAGE 
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KSC2223, 


NPN EPITAXIAL SILICON TRANSISTOR 


NOISE FIGURE 
vs. EMITTER CURRENT 
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KSC2310 NPN EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE POWER AMPLIFIER 
e Collector — Base Voltage Vcso =200V TO-92L 


¢ Current Gain-Bandwidth Product f; =100MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol | Rating 


| Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current | 50 
Collector Dissipation | 800 
Junction Temperature l | 150 
Storage Temperature i —55~ +150 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Test Conditions 

Collector-Base Breakdown Voltage BV cso Ic =100pA, Ie =O 200 V 
Collector-Emitter Breakdown Voltage | BVceo | Ic=5mA, I,=0 150 V 
Emitter-Base Breakdown Voltage BVeeo le =100,A, Ic =0 5 V 
Collector Cut-off Current IcBo Voce =200V, le =0 0.1 pA 

DC Current Gain Nee Vce =5V, Ic =10MA 40 240 

| Collector-Emitter Saturation Voltage Vce (sat) lc =10mA, Ig=1mA 0.5 V 
Current Gain-Bandwidth Product fr Voce =30V, Ic =10mMA 100 MHz 
Output Capacitance Cob pcan le=0 3.5 5 pF 

= z 


hre CLASSIFICATION 
Classification R O Y 
Nee 40-80 70-140 120-240 


¢ SAMSUNG ro. 
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KSC2310 == ~~ ~—-«sCNPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC | DC CURRENT GAIN - 

50 [— : 

we Ip =1000/A I =500,A|6 =400pA 
fi 18 =900)A : 
fc 3 
= G 
?) : . Ke 
5 ‘15 =200yA ii 
B _ 
a a) 
ro) ae 9 
> ‘1B =150pA uP 
r £ 
2 


= IB =100,A ~ 


05 1 3 5 10 30 
Vce (V), COLLECTOR-EMITTER VOLTAGE Ic (mA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 


CURRENT. GAIN-BANDWIDTH' PRODUCT COLLECTOR-EMITTER SATURATION VOLTAGE 


Vee (sat), Vce (sat) (V), SATURATION VOLTAGE 


@ 
ae 
[tT 


0.1 03 05 1 3.05 10 30 50 100 0.1 03 05 1 3.45 10 30 50 100 
ic (mA), COLLECTOR CURRENT Ic (MA), COLLECTOR CURRENT 
SAFE OPERATING AREA POWER DERATING 
ite Seti r | 
mOeBee 
500 Seniee 14 Jdste - im r 
300 MEaane | 
jel | | 
: ,2}-—+—_+ 1}. 
ud 
= 4100 2 | 
« Leer Ee 
3 Eeameecss Z 10 tm {————}—————}- 
= Bi eae iz 
oo pe at 8 
g Po er 5 
2 40 BBB « 
- AL wi 
: WELT : 
3) a 
=< 10 COC SE eed 
é soins Semerevatte : 
= 5 CCH EHH = 
aa | LTT 
Ae Ht 


HUTT | - 
1 3.5 10 30 50 100 300 500 1000 0 50 100 150 
Vce (V), COLLECTOR-EMITTER VOLTAGE Ta (°C), AMBIENT TEMPERATURE 


& SANMISUNG 180 


Electronics 


KSC231 NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO POWER AMPLIFIER APPLICATIONS r 
¢ Driver Stage Amplifier TO-92L 
¢ Complement to KSA916 
ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 
Characteristic | Symbol Rating | Unit 
| rr 
Collector-Base Voltage Vso 120 i ov 
Collector-Emitter Voltage Voce 120 V 
Emitter-Base Voltage VeBo | 5 V 
Collector Current lo 800 mA 
Collector Dissipation Po 900 mw 
Junction Temperature Tj 150 ee 
Storage Temperature Tstg —55 ~ +150 °C 
1. Emitter 2. Collector 3. Base 
ELECTRICAL CHARACTERISTICS (Ta =25°C) J 
Characteristic Symbol Test Conditions Min Typ Max | Unit 
Collector-Base Breakdown Voltage BV cso lo=imA, le =0 120 Voy 
Collector-Emitter Breakdown Voltage BV ceo lc =10mA, Ig =O 120 V 
Emitter-Base Breakdown Voltage BVeso le=1mA, Ic =0 5 Ov 
Collector Cutoff Current logo Voce =120V, Ie =O 0.1 pA 
DC Current Gain Nees Vee =5V, Io =10MA 60 
Nee2 Voce =5V, Ic =100mA 80 240 
Collector-Emitter Saturation Voltage Nee (sat) lc =500mA, Ig =50mA 1 V 
Current-Gain-Bandwidth Product fr Vee =5V, Io =100MA 120 | MHz 
Collector Output Capacitance Cob Vp =10V, le =0 30 pF 
f=1IMHz 
hre CLASSIFICATION 


Classification 


ae 4 Soe Rese a ar = : 
Nee(2) 80-160 120-240 
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KSC2316 


NPN EPITAXIAL SILICON TRANSISTOR 
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STATIC CHARACTERISTIC 
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KSC2328A NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO POWER AMPLIFIER APPLICATIONS r— 
TO-92L 


¢ Complement to KSA928A 
e Collector Dissipation P, =1 Watt 
e 3 Watt Output Application 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


oS 
Characteristic Symbol Rating Unit 
Collector-Base Voltage Vcso 30 V 
Collector-Emitter Voltage Vceo 30 V 
Emitter-Base Voltage Veso 5 V 
Collector Current Ic 2 A 
Collector Dissipation Pc 1 WwW 
Junction Temperature a 150 °C 
Storage Temperature Tstg —55 ~ +150 °C 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


eee 

Collector-Base Breakdown Voltage BV cso Ic =100,A, Ie =0 30 V 
Collector-Emitter Breakdown Voltage BV ceo lc=10mA, Ip =0 30 V 
Emitter-Base Breakdown Voltage BVego le=1mA, Ic =0 5 V 
Collector Cutoff Current IcBo Ves =30V, Ie =0 100 nA 
Emitter Cutoff Current . leso Ves =5V, Ic =0 100 nA 
DC Current Gain Nee Voce =2V, Ilo =500mMA 100 320 
Base-Emitter On Voltage Vee (on) Vor =2V, Io =500MA 10 V 
Collector-Emitter Saturation Voltage Vce (sat) Ic =1.5A, Ip =0.03A 2.0 V 
Current Gain-Bandwidth Product fr Vee =2V, Ic =500MA 120 MHz 
Output Capacitance Cob Vice =10V, le =0, 30 pF 

f=1MHz 

. 


hre CLASSIFICATION 


Classification 


100-200 | 160-320 
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BASE-EMITTER ON VOLTAGE 


NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 


KSC2328A 


aie 


30 


10 


Vee (V), BASE-EMITTER VOLTAGE 
Ic (mA), COLLECTOR CURRENT 
SAFE OPERATING AREA 


3 
Vce (V), COLLECTOR EMITER VOLTAGE 


COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSC2330 NPN EPITAXIAL SILICON TRANSISTOR 


COLOR TV CHROMA OUTPUT —— 


¢ Collector-Base Voitage Vcao =300V TO-92L 
¢ Current Gain-Bandwidth Product f; =50MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating | Unit 


Collector-Base Voltage Vso 300 
Collector-Emitter Voltage Vceo 300 
Emitter-Base Voltage Veso 

Collector Current Ic 

Collector Dissipation Pc 

Junction Temperature Tj 150 
Storage Temperature Tstg —55 ~ +150 


1. Emitter 2. Collector 3. Base 


Characteristic 


Symbol Test Conditions Min 


Collector-Base Breakdown Voltage BV cso Ico =100pA, I_ =0 300 V 
Collector-Emitter Breakdown Voltage BV ceo Ilc=5mA, |Ip=0 300 V 
Emitter-Base Breakdown Voltage BVego le =100yA, Ic =O 7 V 
Collector Cut-off Current IcBo Veg =200V, Ile =0 pA 
DC Current Gain Nee Vee =10V, ic =20mMA 40 

Collector-Emitter Saturation Voltage Vce (sat) Ic =10mA, lp =1mMA V 
Current Gain-Bandwidth Product fy Vee =30V, Ic =10MA 50 MHz 
Output Capacitance Cob Veep =10V, le =0 4 pF 

f= 1MHz 


hre CLASSIFICATION 


Y 


Classification 


120-240 
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Ic (MA), COLLECTOR CURRENT 


Vce (sat), Vee (sat) (V), SATURATION VOLTAGE 


Pp (W), POWER DISSIPATION 


Elect 
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STATIC CHARACTERISTIC 


0 20 40 60 80 100 
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COLLECTOR-EMITTER SATURATION VOLTAGE 
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hre, DC CURRENT GAIN 
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KSC2331 


NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 


« Complement to KSA931 


e High Collector-Base Voltage Vcao =80V 


¢ Collector Current lc =700mMA 
¢ Collector Dissipation P.=1W 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Vceo 
VeBo 
Ic 

Pc 
Tj 


—55 ~ +150 


150 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


[econ Tw [oe Dm [om 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BV cso lo =100,A, le = V 
Collector-Emitter Breakdown Voltage | BVceo lc=10MA, Ig= . V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 V 
Collector Cut-off Current IcBo Voces =60V, le =0 pA 
Emitter Cut-off Current leBo Ves =5V, Ic =O pA 
DC Current Gain Nee Vee =2V, Ic =50MA 

Collector-Emitter Saturation Voltage Voce (Sat) lc =500mA, Ip =50mA 0.2 V 
Base-Emitter Saturation Voitage Vee (sat) lc=500mA, Ip =50mMA 0.86 V 
Current-Gain-Bandwidth Product fr Vce = 10V, lo =50MA 50 MHz 
Output Capacitance Cob Voce =10V, le =O 8 pF 

f= 1MHz 
here CLASSIFICATION 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSC2331 


BASE-EMITTER ON VOLTAGE 


STATIC CHARACTERISTIC 
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DC CURRENT GAIN 
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COLLECTOR-EMITTER SATURATION VOLTAGE 
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Ic (mA), COLLECTOR CURRENT 
SAFE OPERATING AREA 


Vce (V), COLLECTOR-EMITTER VOLTAGE 
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KSC2383 


NPN EPITAXIAL SILICON TRANSISTOR 


COLOR TV AUDIO OUTPUT 
COLOR TV VERTICAL DEFLECFION OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

Base Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 


Symbol Rating Unit 
Vso 160 V 
VecEo 160 V 
VeBo 6 V 
le 1 A 
lp 0.5 A 
Po 900 mw 
Tj 150 SG 
Tstg 550971 50 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


- Collector Cutoff Current 
Emitter Cutoff Current 
Collector-Emitter Breakdown Voltage 
DC Current Gain 
Collector-Emitter Saturation Voltage 
Base Emitter On Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


hre CLASSIFICATION 


Classification _ R 


Nee 60-120 


Symbol 


Ico 
leBo 


BVceo 


.) 


100-200 


Test Condition 


Vop=150V, IE=O 
Vep=6V, Ilc=0 
lc=10mA, lp=O 
VcE=5V, lc=200mA 


Ilc=S00mA, Ilp=S5OmA 


Vce=5V, Ilc=5mA 
Vce=5V, lc=200mA 
Vep=10V, le=O, f=1MHz 


Y 


160-320 


TO-92L 


1. 


Emitter 2. Collector 3. Base 


Typ 
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DC CURRENT GAIN 


NPN EPITAXIAL SILICON TRANSISTOR 


KSC2383 


STATIC CHARACTERISTIC 
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KSC2383 NPN EPITAXIAL SILICON TRANSISTOR 


COLLECTOR OUTPUT CAPACITANCE SAFE OPERATING AREA 
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KSC2500 


MEDIUM POWER AMPLIFIER 
LOW SATURATION 


© Voge (sat)=0.5V (Ic =2A, Ip =50mA) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Collector-Emitter Voltage 
_ Emitter-Base Voltage 
- Collector Current (DC) 
'* Collector Current (Pulse) 
Base Current 
Collector Dissipation 
; Junction Temperature 
Storage Temperature 


* PW<10ms, Duty Cycle<30% 


Er el ernment oe ee te Pl Dene eee ee 


Symbol Rating Unit 
Vcgo 30 V 
Voces 30 V 
VcEo 10 V 

le 2 A 

Ic 5 A 

lp 0.5 A 
Po 900 | mW 
Tj 150 aC 
Tstg —55~150 eC 


TO-92L 


1. 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Emitter 2. Collector 3. Base 


NPN EPITAXIAL SILICON TRANSISTOR 


ee eS ee eT ee pe ee i te ag ae ee ee 
Characteristic Symbol | Test Condition Min Typ Max Unit 
Collector Cutoff Current loBo Vop=S0V, le=O 100 nA 
Emitter Cutoff Current lEBO Vep=6V, Ilc=O 100 nA 
Collector-Emitter Breakdown Voltage ; BVceo Ilc=10mA, Ip=O 10 V | 
Emitter Base Breakdown Voltage BVeso | le=1mA, Ic=O 6 V 
DC Current Gain hres | Voe=1V, Ic=0.5A 140 600 
Neo Vce=1V, Ic=2A 70 200 
Collector Emitter Saturation Voltage Vee (sat) | lb=2A, lg=50mA 0.2 0.5 V 
Base Emitter On Voltage Var (on) | Voe=1V, lo=2A 0.86 1.5 V 
Current Gain Bandwidth Product | fr Vce=1V, Ic=0.5A 150 MHz 
Output Capacitance | Cob | Vop=10V, le=O, f=1MHz 27 pF 
hee (1) CLASSIFICATION 
Classification A B C D 
hee(1) 140-240 200-330 300-450 , 420-600 
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KSC2500 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
EMITTER COMMON 10000 F——--a— meaaae tt EMITTER COMMON 
Ta= 25°C geben ie i ee | Vop=1V 
| 5000, FF HS ame se ueai 
3000 1s dedi cet bone ai | aan ae od ae Thi Ra . tH 
ii z 
o q 1000 os Yad I iad ties ‘a s rT 
: : WAL Leet 
oO - Se oleded (ichs aReaed 
ax 2 500 sal ~ HHH 
Oo i 
o 5 30 = ea 
~d i?) Lee: d= 
a 2 
as di 100 }- ESE ott r A a 1S mane 
z rs ae =e t+ cH in Sect: 
= =) = 1 os so Lae (ied OS aa : 
ie iD Coot Seales Onan 
“TT nat 
| 1! 
_ peep hak 7 pp nn fon ——— a 1 
; HEE ELUTE 
0.01 0030.05 01 0305 1 3 5 10 
Vee(V), COLLECTOR-EMITTER VOLTAGE Ic(A), COLLECTOR CURRENT 
BASE-EMITTER ON VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE 
! EMITTER COMMON 
Io/lp=40 
0.5 
O 
_ < 0.3 
z — 
= re) 
c > 
= =z 
© © 
x - 
© e 0.1 
oO z 
| Z 
S g 0.05 
Z = 
2 & 0.03 
ra} 
> 
0.01 
0.040.05 0.1 03 05 1 3 
Vee (V), BASE-EMITTER VOLTAGE Ic(A), COLLECTOR CURRENT 
POWER DERATING SAFE OPERATING AREA 


P,(W), POWER DISSIPATION 
Ic(A), COLLECTOR CURRENT 


0 25. 50. 75 100. 125 150 176 200 Ona Sa0e 4 iar aeays a0 6 


T,(°C), CASE TEMPERATURE Vce(V), COLLECTOR-EMITTER VOLTAGE 


& SAMSUNG 1983 


Electronics 


KSC2669 NPN EPITAXIAL SILICON TRANSISTOR 


FM RADIO RF AMP, MIX, CONV, OSC, IF AMP 


¢ High Current Gain Bandwidth Product f; =250MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


Collector Dissipation 200 
Junction Temperature 150 
Storage Temperature -55~150 


1. Emitter 2. Collector 3. Base 


Coilector-Base Breakdown Voltage BV cso Ic =100,A, Ie = 
Collector-Emitter Breakdown Voltage BV ceo Ic=5mA, Ig= - 
Emitter-Base Breakdown Voltage BVeso le =10,A, Ic =0 
Collector Cut-off Current IcBo . Vopg =30V, le =0 
Emitter Cut-off Current leBo Ves =4V, Ic =0 
DC Current Gain Nee Vee =12V, lo =2mMA 
Base-Emitter On Voltage Vee (on) Voce =6V, Ilo =1mMA 
Collector-Emitter Saturation Voltage Vce (sat) Ic =10MA, Ip =1mA 
Current Gain-Bandwidth Product fr Voce =10V, Io=iImA 
Output Capacitance Cob Vcg =10V, Ie =O 
f=1MHz 


Nre CLASSIFICATION 


Classification Y 


Nee - - 120-240 


Electronics 


KSC2669 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC2710 = = =—— NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


¢ Complement to KSA1150 
¢ Collector Dissipation Pc = 300mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating 


Collector-Base Voltage 40 V 
Coilector-Emitter Voltage 20 
Emitter-Base Voltage 5 
Collector Current 500 


Collector Dissipation 390 
Junction Temperature 150 
Storage Temperature —55~150 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Test Condition 


Collector-Base Breakdown Voltage BVcso ——_ |. Ic = 1000p), Ie =0 
Collector-Emitter Breakdown Voltage BVceo lc=10mA, |p =0 
Emitter-Base Breakdown Voltage BVeso le =100,A, Ic =0 
Collector Cut-off Current IcBo | Vop =25V, le =0 
Emitter Cut-off Current lEBo Veg =3V, Ic =0 
DC Current Gain Nee Vor =1V, lc=0.1A 


1. Emitter 2. Collector 3. Base 


Collector-Emitter Saturation Voltage Vce (sat) Ic =0.5A, Ip =0.05A 


hre CLASSIFICATION 


Classification a O 
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KSC2710 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC ; BASE-EMITTER ON VOLTAGE 
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KSC2715 = NPN EPITAXIAL SILICON TRANSISTOR 


FM RADIO AMP, MIX, CONV OSC, IF AMP 


e High Power Gain Gpe =30dB 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol inn Eat 


Collector-Base Voltage 


Collector-Emitter Voltage = 
Emitter-Base Voltage 4 
Collector Current 50 
Collector Dissipation 150 
Junction Temperature 150 
Storage Temperature —55~150 


1. Base 2. Emitter 3. Collector 


Collector Cutoff Current Vop=S35V, Ie=O 

Emitter Cutoff Current Vep=4V, Ic=O0- 

DC Current Gain VcE=12V, Io=2mA 

Collector-Emitter Saturation Voltage lc=10mA, Is=1mA 

Base-Emitter Saturation Vee (Sat) | lc=10mMA, Ip=1mA 

Current Gain-Bandwidth Product fr lc=1mMA, Voge =10V 

Output Capacitance Cob Vcp=10V, le=O 
f= 1MHz 

Power Gain p Gpe Vece=6V, le=1MA 
f=10.7MHz 


hre CLASSIFICATION Marking 


Classification Y 
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STATIC CHARACTERISTIC 
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KSC2734 | 


MIXER, OSC. FOR UHF TV TUNER 


High f;: 3.5GHz (TYP) 


ABSOLUTE MAXIMUM RATINGS (T.=25°C) © 


Rating Unit 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current (DC) 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Characteristic 


Collector Cutoff Current 
DC Current Gain . 


Output Capacitance 


Marking 


Electronics 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voitage 
Emitter-Base Breakdown Voltage 


Collector Emitter Saturation Voltage 
Current Gain Bandwidth Product 


& SAMSUNG 
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125 °C 


—55~v125 °C 


. Base 2. Emitter 3. Collector 


NPN EPITAXIAL SILICON TRANSISTOR 


male eetenemnenencmetommerenne enneemnnnneirssinnsnr| 

lc=10yA, le=O Vv 
BVceo | Io= 1MA, Rec=% 12 V 
BV ego | le=10yA, Ilb=0 3 V 
leeo «=|: Veep = 15V, Ie =0 700 nA 
Nee Voce=10V, Ilc=S5mA 20 90 200 
Vce(sat) lc=10mA, Igs=5mA 0.7 V 
fr Voce=10V, lc=10MA 1.4 3 GHz 
Cob Vep=10V, |e=O0, f=1MHz 0.9 1.5 pF 
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OSCILLATING OUTPUT VOLTAGE vs. OSCILLATING OUTPUT VOLTAGE vs. 
COLLECTOR CURRENT SUPPLY VOLTAGE 
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KSC2753 NPN EPITAXIAL SILICON TRANSISTOR 


LOW NOISE AMPLIFIER tere een Ey ES 
FOR VHF/UHF TO-92 


High fT = 5GHz 
NF = 1.5dB, |S21e|? = 16dB  (f=500MHz) 
NF = 1.7dB, |S21e|? = 10.5dB (f= 1000MHz) 


ABSOLUTE MAXIMUM RATINGS (ta=25°c) 


Collector Base Voltage V ' 
Collector Emitter Voltage - V 

Emitter Bage Voltage VEBO 3 V 

Collector Current Ic 70 | mA 

Base Current Ip 30 mA 

Collector Dissipation Pc 300 mW 

Junction Temperature Ty 150 °C | 
Storage Temperature | Tstg —55~150 °C | i: 


Characteristics 


Collector Cutoff Current Vop=10V, IE=O 
Emitter Cutoff Current Vep=1V, IC=0O 

D.C Current Gain VoeE=10V, Ic=20mA 
Current Gain-Bandwidth Product VceE=10V, Ic=20mA 


Output Capacitance Vosp=10V, le=0, f=1MHz 
Reverse Transfer Capacitance Cre - Vcp=10V, leE=O, f=1MHz 
Isertion Gain IS21e]7(1) | VceE=10V, Ic=20mA, f=500MHz | 
IS21e|7(2) | VeeE=10V, Ic=20mA, 
f= 1 000MHz 
Noise Figure NF(1) VoeE=10V, Ic=5mA, f=500MHz 
NF(2) VocE=10V, Ic=5mA, f=1000MHz 
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KSC2755 j= #£'NPN EPITAXIAL SILICON TRANSISTOR 


RF AMP, FOR VHF TV TUNER 


e LOW NF, HIGH Gpe 
e NF=2.0dB Typ. Gpe=23dB Typ. (f= 200MHz) 
e FORWARD AGC CAPABILITY TO 30 dB 


ABSOLUTE lita abals eddies (Ta Seo) 


Collector-Base Voltage 
Collector-Emiiter Voltage 
Emitter-Base Voltage _ 
Collector Current (DC) 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Base 2. Emitter 3. Collector 


Collector Cutoff Current Vop=20V, le=O 
DC Current Gain Vee=10V, Ilc=3mA 
Current Gain Bandwidth Product | Voe=10V, lb=3mA 
Reverse Transfer Capacitance f=1MHz, Vcgp=10V, Ie=O 
Power Gain 3 f=200MHz, Ilc=3mA 
AGC Current . _ | f=200MHz 

le of Gpe —30dB 
Noise Figure f=200MHZz, Ilc=3mA 


hee CLASSIFICATION Marking 


a 60-120 90-180 120-240 


Nee grade 
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Ic-Vce CHARACTERISTIC hre-lc CHARACTERISTIC 
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NPN EPITAXIAL SILICON TRANSISTOR: 


Py-T, CHARACTERISTIC yie-f CHRACTERISTIC 
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POWER GAIN AND NOISE FIGURE TEST 
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MIXER FOR VHF TV TUNER 


e HIGH Gce (Typ. 23dB) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage a 


Emitter-Base Voltage 4 
Collector Current 30 
Collector Dissipation 150 
Junction Temperature ] 150 
Storage Temperature ~55 ~150 


L 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector Cutoff Current _ Ico Vep=20V, IE= 

DC Current Gain Nee Vce=10V, Ic= an 

Collector Emitter Saturation Voltage Vce (sat) | Ilc=10mA, Ip=1mA ; V 
Current Gain Bandwidth Product fy VceE=10V, le=5mA MHz 
Reverse Transfer Capacitance Cre Vcp=10V, Ie=0, f=1MHz : ; pF 
Conversion Gain Gce Vce=10V, Ic=3mA dB 


far=200MH#HZ, |-=58MHz 
Noise Figure NF Vce=10V, Ilc=3mA dB 
far= 200MHzZ, |-=58MHz 


hee CLASSIFICATION | mare 


60-120 90-180 120-240 


Nee grade 
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yie-f CHRACTERISTIC yre-f CHRACTERISTIC 
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KSC2757 NPN EPITAXIAL SILICON TRANSISTOR 


MIXER OSCILLATOR FOR VHF TUNER iy aT 
SOT-23 


HIGH f, (fr =1100MHz Typ.) 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector Base Voltage 


Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Current mA 
Collector Dissipation mW 
Junction Temperature °C 


Storage Temperature 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) — 


Characteristic Symbol Test Condition anor 


Collector Cutoff Current IcBo Vop=12V, IE= 

DC Current Gain ; Nee Voce=10V, Ic= oa 60 120 Bs 

Collector Emitter Saturation Voltage Vce (Sat) | Ilce=10mA, lg=1mA 0.5 V 

Current Gain Bandwidth Product — fr Vce=10V, le=5mA 800 1100 MHz 

Output Capacitance Cob f=1MHz, Vcg=10V 1.5 pF 
lE=O 

Collector Base Time Constant Cc: rbb f=31.9MHz, Vcpe=10V 10 15 ps 
le=5mA 

here CLASSIFICATION Marking 


120-240 


Nee grade 
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KSC2757 NPN EPITAXIAL SILICON TRANSISTOR 


Pp-T, CHARACTERISTIC INPUT ADMITTANCE (yib) vs. FREQUENCY 
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NPN EPITAXIAL SILICON TRANSISTOR 


RF. MIXER FOR UHF TUNER 


e HIGH POWER GAIN TYP. 17dB 
e LOW NF TYP. 2.8dB 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


_ Characteristic Symbol Rating ‘Unit 
Collector-Base Voltage Voso 30 V 
Collector-Emitter Voltage VoEo 25 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current (DC) Ic 20 mA 
Collector. Dissipation Po 150 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —~55~150 ca @ 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max | Unit 


Collector Cutoff Current lcBo Vop=25V, lE=O 0.1 uA 

DC Current Gain Nee VceE=10V, Ic=3mA 60 120 240 

Current Gain Bandwidth Product fy VceE=10V, =3mA 750 1000 MHz 

Output Capacitance Cob f=1MHz, Vcg=10V, le=O 0.6 0.8 pF 

Noise Figure NF Vep=10V, le=3mA 2.8 4.5 dB 
f= 900MHz : 

Power Gain Gpb Vop=10V, IE=3mA, 14 17 dB 
f= 900MHz 

AGC Current lage Gpb AGC=l_ of Gp»—30dB —8 —11 mA 
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Ic-Vc—E CHARACTERISTIC 
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Cob-Vcp CHARACTERISTIC 
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KSC2758 


Pp-T, CHARACTERISTIC 


Pp(mW), POWER DISSIPATION 


Ta(°C), AMBIENT TEMPERATURE 


REVERSE TRANSFER ADMITTANCE 
vs. FREQUENCY 
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INPUT ADMITTANCE vs. FREQUENCY 


bix(mS), SUSCEPTANCE 
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INPUT AND OUTPUT REFLECTION COEFFICIENT 
vs. FREQUENCY 
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KSC2758 NPN EPITAXIAL SILICON TRANSISTOR 


FORWARD INSERTION GAIN vs. FREQUENCY REVERSE INSERTION GAIN vs. FREQUENCY 


POWER GAIN AND NOISE FIGURE 
vs. COLLECTOR CURRENT 
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KSC2759 | NPN EPITAXIAL SILICON TRANSIST OR 


MIXER, OSCILLATOR FOR UHF TUNER 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector-Base Voltage V 
Collector-Emitter Voltage | Veeo 14 V 
Emitter-Base Voltage VeEBo 3 se 
Collector Current le 50 mA 
Collector Dissipation Po 150 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 °C 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition 


Collector Cutoff Current Vop=15V, Ie=O 
DC Current Gain Nee | VoeE=10V, Ilo=5mA 40 100 180 


Current Gain Bandwidth Product | fr Vce=10V, Ilc=5mA 125 2 GHz 
Output Capacitance Cob Vcp=10V, le=O, f=1MHz 1 Ts pF 
| Conversion Gain Gcb Vep=10V, lE=5mA 10 12.5 dB 
fae=900MHz, fosc=935MHz 
115dBu 
Markin 
hre CLASSIFICATION : 
Classification R O Y 
om ee Be me Wg ee ag ue fry eae ce gs en wee ie eee 
Nee 40-80 60-120 90-180 


Nee grade 
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KSC2759 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC2759 


INPUT. ADMITTANCE (yib) 
vs. FREQUENCY 


bib(mS), SUSCEPTANCE 
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NPN EPITAXIAL SILICON TRANSISTOR | 


REVERSE TRANSFER ADMITTANCE (yrb) 
vs. FREQUENCY 
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KSC2759 | NPN EPITAXIAL SILICON TRANSISTOR 


Geb vs. OSC LEVEL 


Gca(dB), CONVERSION GAIN 
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Of oy be 


+B(1 OV) 
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AUDIO FREQUENCY LOW NOISE AMPLIFIER 


KSC2784 


e Complement to KSA1174 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


hre(2) CLASSIFICATION 


C 


Nre(2) 


P 


200-400 


Electronics 


F 


300-600 


E 


400-800 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vico 120 V 
Collector-Emitter Voltage VeEo 120 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current lo 50 mA 
Base Current ls 10 mA 
Collector Dissipation Pe 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 a 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


lassification | U 


600-1200 


TO-92S 


1. 


Emitter 2. Collector 3. Base 


_ NPN EPITAXIAL SILICON TRANSISTOR 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current IcBo Vop=120V, Ie=O 50 nA 
Emitter Cutoff Current leBo Vep=5V, Ic=0 50 nA 
DC Current Gain Nees Voce =6V, Ip =O0.1MA 150 580 

Nee Voe=6V, Ilc=1mA 200 600 — 1200 
Base Emitter On Voltage Vee (ON) | Vce=6V, Ic=1MA 0.55 0.59 0.65 V 
Collector Emitter Saturation Voltage Voce (sat) | Ibe=10mA, Ip=1mA 0.07 0.3 V 
Current Gain Bandwidth Product fr Vce=6V, lE=1MA 50 110 MHz 
Output Capacitance Cob Veg=S30V, IE=O 1.6 2.5 pF 
f=1MHz 

Noise Voltage NV 25 40 mV 
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KSC2784 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC STATIC CHARACTERISTIC 


| ed 
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10 22 ae ae z " 
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KSC2785 NPN EPITAXIAL SILICON TRANSISTOR. 


AUDIO FREQUENCY AMPLIFIER 
HIGH FREQUENCY OSC. 


¢ Complement to KSA1175 
¢ Collector-Base Voltage Vcs0 =60V 
¢ High Current Gain Bandwidth Product f; =300MHz (Typ) 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 


Collector-Emitter Voltage Veo 

_Emitter-Base Voltage VeBo 
Collector Current 150 mA 
Collector Dissipation 250 mw 
Junction Temperature 150 
Storage Temperature —55~ 150 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS us =25°C) 


coor [ owe [om [ [oe [oe 


Collector-Base Breakdown Voltage BVcgo Ic =100,A, le = V 
Collector-Emitter Breakdown Voltage BV cro Ic =10mMA, Ig = : ss V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 5 V 
Collector Cut-off Current IcBo Vcs =40V, le =0 0.1 pA 
Emitter Cut-off Current lEBo Veg =3V, Io =0 0.1 pA 
DC Current Gain Nee Vee =6V, Io =1.0MA 70 700 
Collector-Emitter Saturation Voltage Voce (sat) lc =100mA, Ig =10MA 0.15 0.3 V 
Current-Gain-Bandwidth Product fr Voce =6V, Ic =10MA 300 MHz 
Vp =6V, le =6 ~ 
Output Capacitance Cob f=1MHz 2.5 pF 
» Voce = 6V, le =0.5mMA 

Noise Figure as aa 

9 ae f=1KHz, Rs =5000 an oi 

hre CLASSIFICATION 


Classification 
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KSC2785 


NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2786 7 | ; NPN EPITAXIAL SILICON TRANSISTOR 


TV PIF AMPLIFIER, FM TUNER RF AMPLIFIER, as 
MIXER, OSCILLATOR TO-92S 


¢ High Current-Gain-Bandwidth Product f; =600MHz (Typ) 
* High Power Gain Gpe=22dB at f=100MHz 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 30 V 
Collector-Emitter Voltage VEO 20 V 
Emitter-Base Voltage Veso 4 V 
Collector Current Io 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55 ~ 150 °C 

Ui a gl : 
. 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol | Test Condition 
Collector-Base Breakdown Voltage BV cso Ic =10pA, le = V 
Collector-Emitter Breakdown Voltage | BVceo lc=5mA, Ip=0 20 V 
Emitter-Base Breakdown Voltage BVeEgo te =10pA, Io =0 4 V 
Collector Cut-off Current IcBo Veg =30V, le =0 0.1 pA 
Emitter Cut-off Current lEBo Ves =4V, Ic =0 0.1 uA 
DC Current Gain Nee Voce =6V, Ilo=1MA 40 240 
Base-Emitter On Voltage Vee (On) Voce =6V, lo =imA 0.72 V 
Collector-Emitter Saturation Voltage Vce (Sat) Ic =10MA, Ig =1mA 0.1 0.3 V 
Current-Gain-Bandwidth Product fr Voe =6V, Ilo =1MA 400 600 MHz 
Output Capacitance ‘| Cob Vp =6V, Ie =0 1.2 pF 
| 7 f=1MHz 
| Collector-Base Time Constant Cc rbb’ Voce =6V, le =1MA 12 15 ps 
. f=31.9MHz 
Common Source Noise Figure NF | Voce =6V, le=1mMA 3.0 5.0 dB 
| Rs =500, f=100MHz 
Power Gain Gpe Voce =6V, le=1mA 18 22 dB 
Rs =50Q, f=100MHz 
(Typ) 


hre CLASSIFICATION 


Classification Y 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 


REVERSE TRANSFER ADMITTANCE (yrb) REVERS TRANSFER ADMITTANCE (yre) 
vs. COLLECTOR CURRENT vs. FREQUENCY 
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NPN EPITAXIAL SILICON TRANSISTOR 


100MHz Gpe, NF TEST CIRCUIT 
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232 


KSC2787 NPN EPITAXIAL SILICON TRANSISTOR 


FM/AM RF AMP, MIX, CONV, OSC, IF 


e Collector-Base Voltage Vceo = 30V 
¢ High Current Gain Bandwidth Product f; =300MHz (Typ) 
® Low Coilector Capacitance Cob: 2.0PF (Typ) 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


[ee gee es og ne ee ee pa ne ee ee 
Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 50 V 
Collector-Emitter Voltage Veceo 30 V 
Emitter-Base Voltage Veso 5 V 
Collector Current le 50 mA 
Collector Dissipation Po 250 mW 
| Junction Temperature Ti | 150 °C 
Storage Temperature Tstg —55 ~ 150 bd @ 
SS ee 1. Emitter 2. Collector 3. Base 
brs Rice Aaa | 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 
ee ge I ee ee leg goad 
Characteristic Symbol Test Condition | Min Typ | Max Unit 
Coilector-Base Breakdown Voltage BV cso Io =10pA, le =O 50 | Vv 
Collector-Emitter Breakdown Voltage | BVceo | Ic=5mA, Ip =O 30 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Io =0 5 V 
Collector Cut-off Current IcBo Vee =50V, I_ =0 0.1 pA 
Emitter Cut-off Current leno Ves =5V, Ic =0 | 0.1 pA 
DC Current Gain Nre Voce =6V,. Ic =1MA 40 240 
Base-Emitter On Voltage Vee (on) | Vce=6V,1,.=1imA 0.67 0.75 Vo 
Collector-Emitter Saturation Voltage Voce (Sat) | Ic=10mA, lg=1mA 0.08 ; 0.3 V 
Current Gain-Bandwidth Product fy | Voce =6V, lo=1mA 150 300 MHz 
Output Capacitance Cob Voce =6V, f=1MHz 2.5 PF 


hre CLASSIFICATION 


Classification 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSC2787 


STATIC CHARACTERISTIC 
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KSC2859 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER 


¢ Complement to KSA1182 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage VcBo 


Collector-Emitter Voltage ee i 
Emitter-Base Voltage 5 V 
Collector Current 500 mA 
Collector Dissipation 150 mW 
Junction Temperature 150 °C 
Storage Temperature —55~150 °C 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current IcBo Vop=35V, le=0 0.1 uA 
Emitter Cutoff Current leBo Vep=5V, Ic=O 0.1 yA 
DC Current Gain hee(1) Vece=1V, lo=100mA 70 240 

hre(2) Vce=6V, Ilc=400mA 25 
Collector-Emitter Saturation Voltage Vce(sat) lc=100mA, Ils=10mA 0.1 0.25 V 
Base-Emitter On Voltage Vee(on) le=100MA, Vce=1V 0.8 1.0 | V 
Current Gain-Bandwidth Product fr lc=20mA, Vce=6V 300 MHz 
Output Capacitance Cob Vop=6V, le=O vi pF 
f=1MHz 
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KSC3120 NPN EPITAXIAL SILICON TRANSISTOR 


MIXER FOR UHF TV TUNER anaes 


Gce =17dB (TYP) SOT-23 
Cre=0.6pF (TYP) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit | 

| Collector-Base Voltage Viens 30 V 
Collector-Emitter Voltage Veceo 15 V 
Emitter-Base Voltage VesBo 3 V 
Collector Current | Io 50 mA 
Base Current (DC) Ip 25 mA 
Collector Dissipation (T,=25°C) Po 150 mW 
Junction Temperature Tj 150 2G 
Storage Temperature -—55~150 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


SSS SS SS SS Se 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Emitter Breakdown Voltage | BVceo lc=1mA, Ip=O 15 V 
Collector Cutoff Current IcBo Vop=30V, le=O 0.1 yA 
Emitter Cutoff Current lego Veg=2V, Ic=O 1 uA 
DC Current Gain Nee Vce=10V, Ilc=S5mA 40 100 200 
Current Gain Bandwidth Product fr Voe=10V, lo=2mA 1500 2400 MHz 
Reverse Transier Capacitance Cre Vop=10V, le=O, f=1MHz 0.6 0.9 pF 
Conversion Gain Gee Vec=10V, lb=2mA 

f=800MH#z, f.=830MHz 12 17 dB 
Noise Figure NEF Vec=10V, lo=2mA 

f=800MHz, f,=830MHz 8 dB 
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KSC3123 NPN EPITAXIAL SILICON TRANSISTOR 


MIXER FOR VHF TV TUNER ? . 
Gce = 23dB SOT-23 


Cre = 0.4pF 


ABSOLUTE MAXIMUM RATINGS (ta=25°c) 


Characteristic Symbol Value Unit 


Collector Base Voltage 


V 
Collector Emitter Voltage V 
Emitter Base Voltage VEBO 3 V 
Collector Current Io 50 mA 
Base Current IB 25 mA 
Collector Dissipation Po 150 mW 
Junction Temperature Ty 150 °C 
Storage Temperature Tstg —55~v150 °C 

1. Base 2. Emitter 3. Collector 


Collector-Emitter Breakdown Voltage Ic=1mA, Ilp=O 
Collector Cutoff Current Vep=25V, I—E=0 


Emitter Cutoff Current lEBO Vep=3V, Ic=0 — — 1 uA 

D.C Current Gain NE Voe=10V, Ic=5mA 60 240 

Current Gain-Bandwidth Product fr VcE=10V, Ic=5mA 900 | 1400 | — | MHz 

Reverse Transfer Capacitance Cre Vop=10V, le=0, f=1MHz — 0.4 0.5 pF 

Conversion Gain Gce Vec=12V, f=200MHz, 20 23 —_ dB 
f_=260MHz (OdBm) 

Noise Figure NF Vec=12V, f=200MHz, - — 3.8 5.5 dB 


fL=260MHz (OdBm) 


hreE CLASSIFICATION 
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KSC3125 = NPN EPITAXIAL SILICON TRANSISTOR 


TV FINAL PICTURE AMPLIFIER APPLICATION 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage — 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


°* Refer to KSC388 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) gees a 


Characteristic Symbol , 

Collector-Emitter Breakdown Voltage  Io=1mA, Ip=0, . 25 V 
| Collector Cutoff Current IcBo  Vep=S0V, le=O 0.1 uA 

Emitter Cutoff Current leBo Vesp=3V, Ic=0 | 0.1 uA 

DC Current Gain Nee Vce=10V, Ilc=1TOMA 20 70 200 

Collector-Emitter Saturation Voltage Vce(sat) lc=15mA, lp=1.5mA | | 0.2 V 
| Base-Emitter Saturation Voltage Vee(Sat) | lb>=15mA, Igp=1.5mA | VS V 

Current Gain-Bandwidth Product fy | lc=10mA, Vce=10 V | 250 600 | MHz 

Output Capacitance Cob Vop=10V, [e=O 1.1 1.6 pF 

f=1MHz 
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KSC3265 — NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY AMPLIFIER [ 


¢ Complement to KSA1298 SOT-23 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


pecan 
Characteristic 
Collector-Base Voltage V 
Collector-Emitter Voltage VEO 25 V 
Emitter-Base Voltage VERO 5 V 
Collector Current lo 800 mA 
Base Current lp 160 mA 
Collector Dissipation Po 200 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 °C | 
4. Base 2. Emitter 3. Collector \ 


e Refer to KSD261 for graphs | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector-Emitter Breakdown Voltage | BVceo lc=10mA, !g=O 25 V 
Emitter-Base Breakdown Voltage BVego le=1mA, Ic=O 5 V 
Collector Cutoff Current IcBo Vop=S30V, Ie=O 100 nA 

| Emitter Cutoff Current lEBO Vep=5V, Ic=O 100 nA 
DC Current Gain Neet VcE=1V, lc= 100mA 100 320 
Nre2 Vce=1V, lc=800mA 40 ; 
| Collector Emitter Saturation Voltage | Vce(sat) | lc-=500mA, Is=20mA 0.4 > Vi 
Base-Emitter On Voltage Vege(on) Voe=1V, lo=10mMA 0.5 0.8 V 
Current Gain Bandwidth Product fr Vce=5V, Ilo=10mMmA, 120 MHz 
Output Capacitance Cob Vep=10V, le=O t=1MHz 13 pF 
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KSC3488 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER poe 


¢ Complement to KSA1378 TO-92S 
¢ Collector Dissipation Pc = 300mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vcso 30 V 
Collector-Emitter Voltage Veo | 25 V 
Emitter-Base Voltage Veso 5 V : 
Collector Current Ic 300 mA 
Collector Dissipation Po 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~ 150 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 

-Collector-Base Breakdown Voltage BV cso Ic =100pA, Ie =0 30 V 

Collector-Emitter Breakdown Voltage | BVceo Ilc=10mA, |Ip=0 25 V 

Emitter-Base Breakdown Voltage BVeso le =10nA, Ic =0 5 V 

Collector Cut-off Current IcBo Vp =25V, le =O 0.1 pA 

Emitter Cut-off Current leBo Veg =3V, Ic =0 0.1 pA 

DC Current Gain Nee Vee =1V, Ilo =50MA 70 400 

Collector-Emitter Saturation Voltage Voce (sat) lc =309MA, Ig =30mA 0.14 0.4 V 
hre CLASSIFICATION 
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KSC5019 NPN EPITAXIAL SILICON TRANSISTOR 


LOW SATURATION 


® Vce(sat)=0.5V (Ic =2A, lg =50mA) 


| Collector-Base Voltage Vero V 
Collector-Emitter Voltage Voces 30 | V 
Collector-Emitter Voltage VcEo 10 V 
Emitter-Base Voltage VeBo 6 V 
Collector Current (DC) Ic 2 A 
*Collector Current(Pulse) Ic 5 A 
Base Current Ip 2 A 
Collector Dissipation 750 mW | 
Junction Temperature 150 | cs ©: | 
Storage Temperature —-55~150 C 


* PW<10ms, Duty Cycle<30% 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min | Typ i Max Unit 
Collector Cutoff Current IcBo Vop=30V, Ie=O 100 nA 
Emitter Cutoff Current lEBO Vep=6V, Ilc=0 100 nA 
Collector-Emitter Breakdown Voltage | BVceo lc=10mA, |lg=O 10 | V | 
Emitter Base Breakdown Voltage | BV Epo lL=1mA, le=O 6 V 
DC Current Gain hret Voe=1V, Ic=0.5A E 44Or 600 
| hre2 Vee IV eS 2A eee gs 200 
Collector Emitter Saturation Voltage | Vce(Sat) Ic=2A, lgp=50mA | 0.2 0:5 V 
Base Emitter On Voltage Vee(On) Voe=1V, Io=2A 0.86 1:5 V 
| Current Gain Bandwidth Product f; | Vece=1V, lc =0.5A 150 MHz 
"Output Capacitance Cob Veg=10V, le=O0, f=1MHz | OF pF 


hre(1) CLASSIFICATION 


| Classification A B Cc | D 
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NPN EPITAXIAL SILICON TRANSISTOR 
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KSD227 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER po 


¢ Complement to KSA642 
¢ Collector Dissipation Pp =400mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


1. Emitter 2. Base 3. Collector 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 30 V 
Collector-Emitter Voltage Vceo 25 V 
Emitter-Base Voltage VeBo 5 | V 
Collector Current le 300 mA | 
Collector Dissipation Po | 400 | mW | 
Junction Temperature Tj 150 es © 
Storage Temperature Tstg i —~55~150 | °C | 

j 
[ 


Characteristic Symbol Test Conditions 
Collector-Base Breakdown Voltage BV cso lo = 100pA, le =0 Vv 
Collector-Emitter Breakdown Voltage BV ceo lc =10mA, Ip=0 V 
Emitter-Base Breakdown Voltage | BVepo le = 10,pA, Ic =0 5 V 
Collector Cut-off Current IcBo Vor =25V, Ile =0 0.1 pA 
Emitter Cut-off Current leBo Ves =8V, ic =0 0.1 pA 
DC Current Gain Nee Voce =1V, Ic =50MA 70 400 
Coliector-Emitter Saturation Voltage Voe (sat) Ic =300mA, Ip =30MA 0.14 0.4 V 
Gs a ne ne aon em ee 
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KSD261 NPN EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY POWER AMPLIFIER —— ; came 


¢ Complement to KSA643 TO-92 
¢ Collector Dissipation P- =500mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating | Unit 
Collector-Base Voltage Vcgo 40 | V | ; 
Collector-Emitter Voltage Veo 20 V A. 
Emitter-Base Voltage Veso V AO ye 
Collector Current Ic “ 
Collecto; Dissipation Pe | 
Junction Temperature Tj 
Storage Temperature Tstg | 


| 


1. Emitter 2. Base 3. Collector - 


ELECTRICAL CHARACTERISTICS (Ta ae 


Characteristic ied dust Test Conditions oi eIE. 


Collector-Base Breakdown Voltage BV ceo Ic =100,A, le = V 
Collector-Emitter Breakdown Voltage BVceo . ic=10mA, Ip= = 35 V 
Emitter-Base Breakdown Voltage BVego le =100yA, Ic =0 | 5 | V 
Collector Cut-off Current ceo Ves =25V, le =0 | | 0.1 pA 
Emitter Cut-off Current lego Ves =3V, Ic =0 0.1 pA 
DC Current Gain Nee | Voce =1V, Ic =0.1A 40 | 400 


Collector-Emitter Saturation Voltage Voce (sat) Ic =0.5A, Ip =0.05A 0.18 0.4 V 
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KSD471A NPN EPITAXIAL SILICON TRANSISTOR 


oe 


\ 


AUDIO FREQUENCY POWER AMPLIFIER ; a | 


¢ Complement to KSB564A T0-92 
e Collector Current 1-=1A 
¢ Coliector Dissipation P- =800mW 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic Symbol Rating Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage Veso 5 

Collector Current Ic 1 

Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 °C 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Symbol Test Conditions Min Typ Max Unit 


Collector-Base Breakdown Voltage BV cso Ic =100,A, l_ =0 
Collector-Emitter Breakdown Voltage BV ceo Ic=10mA, |, =0 
Emitter-Base Breakdown Voltage BVeso le =100,A, Ic =0 
Collector Cut-off Current IcBo Vee =30V, le =0 


DC Current Gain Nee | Voce =1V, Ic =100mA 
Collector-Emitter Saturation Voltage Vce (sat) lc =1A, Ip =0.1A 
Base-Emitter Saturation Voltage Voe (Sat) Ic =1A, Ig =0.1A 
Current Gain-Band width Product fr | Vce=6V, Ilc=10mMA 130 
Output Capacitance Cob Vcp =6V, le =0, f= 1MHz 16 


Nre CLASSIFICATION 


Classification @) Y G 


Nee 120-240 200-400 
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KSD471A 


NPN EPITAXIAL SILICON TRANSISTOR 


OC CURRENT GAIN 


STATIC CHARACTERISTIC 
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KSD1020 PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY AMPLIFIER — 
TO-92S 


° Complement to KSB810 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector-Base Voltage Verso 30 
Collector-Emitter Voltage VcEO 25 Vv 
Emitter-Base Voltage Vepo 5.0 V 
Collector Current (DC) Ilo 700 mA 
*Collector Current (Pulse) lo 1.0 | OA 
Collector Dissipation Po | 350 ; mW 
Junction Temperature T; 150 °C 
Storage Temperature | Tstg | —55~150 i © 


ie < < 0 : 
PW < 10 Ms, duty cycle < 50 % | 1. Emitter 2. Collector 3. Base 


tetas 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


re . 
Characteristic Symbol! Test Condition Min Typ Max Unit 
Collector Cutoff Current IcBo Vep=30V, ic=O 100 nA 
Emitter Cutoff Current lego Veg=5V, Io=O 100 nA 
*DC Durrent Gain Neel Voce=1V, Ilc=100MA | 70 200 400 
Nee? Vce=1 V, lc=700mA 35 140 
“Base Emitter Voltage Vee Vce=6V, lo=10MA 600 640 700 mV 
*Collector-Emitter Saturation Voltage | Vce(sat) lb=700mMA, Ils=70mA 0.20 0.4 V 
*Base-Emitter Saturation Voltage | Vpe(sat) | lc=7OOMA, Ip=7OMA 0.95 f2 V 
Output Capacitance Cos Vop=6V, le=O, f=1MHz 13 25 pF 
Current Gain-Bandwidth Product fr Vce=6V, le=10MA . 50 170 MHz 


* Pulse Test: PW<350 us, Duty Cycle < 2% Pulsed 


hre(i1) CLASSIFICATION 


Classification 


200-400 


120-240 
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KSD1020 


STATIC CHARACTERISTIC 
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KSD1021 NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY POWER AMPLIFIER OO 


e Complement to KSB811 TO-92S 


e Collector Current Ic =1A 
e Collector Dissipation Pc = 350mW 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 


Characteristic Symbol Rating Unit Z 
FZ a 
Collector-Base Voltage tip 
1 


Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


Collector Dissipation 350 


Junction Temperature j 150 
Storage Temperature —55 ~ 150 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BV cro Ic =100pA, I_ =0 
Collector-Emitter Breakdown Voltage | BVceo _ Ic=10MA, 1p =0 
Emitter-Base Breakdown Voltage BVeso le =100,A, Ic =0 
Collector Cut-off Current IcBo Ves =30V, Ie =0 

DC Current Gain Nee Voce =1V, Ic =100mMA 
Collector-Emitter Saturation Voltage Vce (sat) lc=1A, Ip =0.1A 
Base-Emitter Saturation Voltage Vee (Sat) Ic =1A, Ig =0.1A 
Current Gain-Band width Product fr Voce =6V, Ic =10MA 
Output Capacitance Cob Vee =6V, le =0, f=1MHz 


hre CLASSIFICATION 


Classification Y G 


Nee 120-240 200-400 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSD1021 


DC CURRENT GAIN 


STATIC CHARACTERISTIC 
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KSD1616/1616A NPN EPITAXIAL SILICON TRANSISTOR 


AUDIO FREQUENCY POWER AMPLIFIER ma = 
MEDIUM SPEED SWITCHING T0-92 


« Compiement to KSB1116/1116A 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Characteristic Symbol; Rating | Unit 
| Collector-Base Voltage : KSD1616 | Voro 60 V 
- KSD1616A 120 V 
Collector-Emitter Voltage : KSD1616 VcEo 50 V 
: KSD1616A 60 V 
Emitter-Base Voltage Veso 6 V 
Collector Current (DC) Ic 1 ; A 
* Collector Current (Pulse) le a A 
Collector Dissipation Pc 0.75 W 
Junction Temperature Uj 150 °C 1. Emitter 2. Collector 3. Base 
Storage Temperature Tstg l= 5507150120 


* PW<10ms, Duty Cycle<50% 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current IcBo Vcp=60V, Ir=O 100 nA 
Emitter Cutoff Current lego Vep=6V, Ic=O0 100 nA 
*DC Current Gain : KSD1616 Nees Vog=2V, Ile=100MA 135 600 
: KSDI616A 135 400 
Neo Voe=2V, IC=1A 81 | 
*Base Emitter On Voltage Vaz (ON) Voe=2V, Ilc=50mA 600 640 | 700 mV 
*Collector Emitter Saturation Voltage Voce (Sat) | Ic=1A, lp=50mA 0.15 0.3 V 
*Base Emitter Saturation Voltage Vee (Sat) | Ic=1A, Ip=50mA. 0.9 1.2 V 
Output Capacitance Cob Vcp=10V, Ie=0, f=1MHz | 19 pF 
Current Gain Bandwidth Product ae Vor=2V, loe=100MA | 100 160 MHz 
i 1 
: 1 | 
Turn On Time ton | Voc=10V, Ic=100mA | Q:07> 4 us 
Storage Time ts lgp1 =—lp2=10mA 0.95 us 
Fall Time tf Vee (off) = —2~v—-3V 0.07 Us 


* Pulse Test: PW<350us, Duty Cycles2% Pulsed 


hre(1) CLASSIFICATION 


Classification Y G L 
$$ —__ 
hre(1) 135-270 | 200-400 | 300-600 
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KSD1616/1616A NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC STATIC CHARACTERISTIC 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSD1616/1616A 


CURRENT GAIN-BANDWIDTH PRODUCT 


COLLECTOR OUTPUT CAPACITANCE 
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KSD5041 NPN EPITAXIAL SILICON TRANSISTOR 


AF OUTPUT AMPLIFIER 
FOR ELECTRONIC FLASH UNIT 


e Low Vce(sat) 
e High Performance at Low Supply Voltage 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


Collector Dissipation 0.75 
Junction Temperature 150 °C 
| Storage Temperature —-55~150 C 


Emitter 2. Collector 3. Base © 


1. 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


| 
Characteristic Syinbo bene ade Typ | Max a 
Collector Emitter Voltage BV ceo lc=1mA, Ig=0 | 
Emitter Base Voltage BVeso Ic=10uA, Ic=O a | | ‘ 
Collector Cutoff Current IcBo Vop=10V, Ie=O | ; 0.1 uA 
Emitter Cutoff Current leBo Vep=7V, Ic=O0 0.1 pA 
DC Current Gain Hee Vee=2V, Ic=O0.5A 180 600 
hre2 Voe=2V, Ilc=2A 150 

Collector Emitter Saturation Voltage Vce(sat) Ic=3A, Ip=0.1A 1 V 
Current Gain Bandwidth Product fy Voe=6V, Ilc=50mA 1.50 MHz 
Output Capacitance Cop Vcp=20V, le=O, f=1MHz 50 pF 


hre1 CLASSIFICATION 


180-270 230-380 340-600 


Classification 
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KSD5041 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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KSD5041 NPN EPITAXIAL SILICON TRANSISTOR 


OUTPUT CAPACITANCE CURRENT GAIN BANDWIDTH PRODUCT 
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KSK30 SILICON N-CHANNEL JUNCTION FET 


LOW NOISE PRE-AMP. USE | _ 


High Input Impedance: Ijs;=1nA (MAX) eae 


Low Noise: NF=0.5dB (TYP) 
High Voltage: Vga; = —50V 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
_ Gate-Drain Voltage Vie | —50 V 
| Gate Current | lg | 10 1 mA 
| Collector Dissipation Peo 100 mW 
| Junction Temperature Tj 125 °C 
| Storage Temperature Tstg SEawe Ss AG 
a a a ete a ee 


1. Source 2. Gate 3. Drain 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol | Test Condition Min Typ Max Unit 
ee re es ooo 
Gate-Drain Breakdown Voltage BV gas | Vos=O0, le==—100pnA = 50) V 
Gate Leak Current loss Vgs=—-S30V, Vos=0 —-1 [| nA 
Drain Leak Current loss Vps=10V, Ves=O 0.3 6.5 mA 
| Gate-Source Voltage Vgsloff) | Vps=10V, lp=0.1puA —0.4 | 5 V 
Forward Transfer Admittance LY ts! Vos=10V, Vgs=0, f= 1KHz 12 ; ms 
Input Capacitance Ciss Vos=0, Vgs=O0, f= 1MHz 8.2 pF 
Feedback Capacitance Crss Vad 10V, Vos=O0 
f=1MHz — 2.6 pF 
Noise Figure | NE Vos=15V, Vgs=O 
Rg=100k2 0.5 5 dB 
| f=120Hz 
loss CLASSIFICATION 
Classification R O Y | G 
CTE ETaE RED RR RRR GEREN eR 
loss(MA) | 0.30-0.75 | 0.60-1.40 | 1.20-3.00 | 2.60-6.50 | 
| re Nee irae Serer rset et Neer eee rea een eae eee ie! eco errene eee 
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KSK30 a | SILICON N-CHANNEL JUNCTION FET 


STATIC err 


Ip(mA), DRAIN CURRENT 


Ip(mA), DRAIN CURRENT 
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1Yfsi(mS), FORWARD TRANSFER ADMITTANCE 
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KSK30 SILICON N-CHANNEL JUNCTION FET 
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KSK30 | SILICON N-CHANNEL JUNCTION FET 


POWER DERATING 


Pp(mW), POWER DISSIPATION 
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Electronics 


KSK65 Si N-CHANNEL JUNCTION FET 


AF IMPEDANCE CONVERTER 


¢ Built-In Diode Between G and S 
e Low NV 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Drain-Source Voltage Voso 12 V 
Gate-Drain Voltage Vepo 12 V 
Drain-source Current loso 2 mA 
Drain-Gate Current loco 2 mA 
Gate-Source Current leso 2 mA 
Power Dissipation Pp 20 mW 
Operate Temperature Topr —10~%+70 °C 
Storage Temperature Tstg —20~%+80 °C 


loss-Gy CLASSIFICATION 


Classification 


loss (MA) 


A | Gy1-Gy3l(dB) 


Gyi (dB) >-13 >-12 
Gy2 (dB) >-12 >—11 
A | Gy1-Gy2|(dB) <3 <3 


TO-92S 


Characteristic Symbol Test Condition Min Typ Max Unit 
RR ma OR AR CI 1 RR aS ECE CRE | 
Drain Current loss Vps=4.5V, Vaes=O0, 0.04 0.8 mA 
Rs=2.2kN+1% . 
Transconductance gm Vos=4.5V, Ves=O0, 300 500 us 
Rs=2.2kN+1%, f=1kHz 
Noise Voltage NV Vos=4.5V, Rs=2.2kN+1%, 4 uv 
Cg=10pF, A curve 
Voltage Gain Gvi Vos=4.5V, Rs=2.2kN+1%, ~10 dB 
Cg=10pF, Eg=100mvV, 
f=70Hz 
Voltage Gain Gyo Vos=12V, Rs=2.2kN+1%, —9.5 dB 
Ce=10pF,- Eg=100mvV, 
f=70Hz 
Voltage Gain Gy3 Vos=1V, Rgs=2.2k21%, —11 dB 
Co= 1 OpF, Eg= 100mvV, 
f=70Hz 
ee yee eT eae eT (eee ee ee, Pe eT ee eS SEEN! Me aera Pee Or 


1. Source 2. Gate 3. Drain 
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lp-Vas 
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tod 

.° Von =4.5V 
20 i ec I lp =300pA 
it NE Ta 25°C 


Vig =4.5V 
Re =100kQ 
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LOW FREQUENCY LOW NOISE AMP. 


High|Yfs|: 15mS (TYP) | 
High Input Impedance : |,,,=—1nA 
Low Noise, NF = 1dB (TYP) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating Unit 


Gate-Drain Voltage = 50 
Gate Current 10 


Collector Dissipation 300 
Junction Temperature 125 
Storage Temperature —55v125 


1. Drain 2. Gate 3. Source 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 


Gate-Drain Breakdown Voltage BV ods | Vos=O0, Ig=— 100A —50 V 
Gate Leak Current lgas | Vgs=—SO0V, Vos=0 =y nA 
Drain Leak Current loss Vpos=10V, Ves=0O 0.6 14 mA 
Gate-Source Voltage Vgs(Off) Vos=10V, Ip=O.1pA —0.2 S15 V 
Forward Transfer Admittance lY¥ +s| Vos=10V, Vgs=0, f= 1 KHz 4.0 15 ms 
Input Capacitance Ciss Vos= 10V, Vys=0, f= 1MHz 43 pF 
Feedback Capacitance Crss Voa=10V, Ip=O0 

; f=1MHz — 38 pF 

Noise Figure NF 1 | Vos=10V, Rg=1kQ 
lp=O0.5mA, f=10Hz 5 10 dB 

NF2 Vos=10V, Ro=1ko 
| Ip=O.5mA, f=1KHz 1 | “2 dB 

loss CLASSIFICATION 


Classification 


loss(MA) 
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STATIC CHARACTERISTIC 


In(mA), DRAIN CURRENT 
~ 
In(mA), DRAIN CURRENT 


= 


0 ¥ pees 
-0.4 ~0.2 e) 10 20 30 40 50 
Vgs(V), GATE-SOURCE Vos(V), DRAIN-SOURCE 
VOLTAGE . VOLTAGE 
Ip-Vgs 
16 


Ip(mA), DRAIN CURRENT 
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I | Vgs(off): Vos= 1 0V 
Lee (off): Vos 


50 


20 
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3° 


2 Vos=10V 
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tt ; 
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POWER DERATING 
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SI. N-CHANNEL JUNCTION FET 


- AF IMPEDANCE CONVERTER 


¢ BUILT-IN DIODE BETWEEN G AND S 


« LOW NV 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating | Unit 


Drain Source Voltage 
Drain Gate Voltage 
Drain Source Current 


Drain Gate Current 
Gate Source Current 
Power Dissipation 
Operate Temperature 
Storage Temperature 


—20~80 
—55~100 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Drain Current 


Transconductance 


Voltage Gain 


Voltage Gain 


Voltage Gain 
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Symbol Test Condition 


loss 


gm 


Gy1 


Gy2 


Gy3 


Vos=4.5V, Ves=O0 
Rs=2.2kohm + 1% 
Vos=4.5V, Ves=O 
Rs=2.2kohm+1%, 
f=1kHz 

Cg=10pF, A curve 
Vps=4.5V, 
Rs=2.2kohm + 1% 
Cg=10pF, Eo=10mvV, 
f=70Hz 

Vos= 1 QV, 
Rs=2.2kohm+1% 
Coe=10pF, Eg=10mvV, 
f=70Hz 

Vps=1.5V, 
Rs=2.2kohm+1% 
Co=10pF, Eo=10mvV, 
f=70Hz 


1. Drain 2. Source 3. Gate 


Min 


130 


Typ 
200 


1.6 


Marking 


Unit 
uA 
mS 


uV 


dB 


dB 


dB 
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Ves= -0.6V 
Ves= -0.7V 
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NF(d5), NOISE FIGUER, 
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KSK161 SILICON N-CHANNEL JUNCTION FET 


FM TUNER 
VHF AMPLIFIER 


e NF = 2.5 dB (TYP) 
°1Y¢s| = 9.0 mS (TYP) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Unit 


Gate-Drain Voltage 16 


Gate Current 10 
Power Dissipation 200 
Junction Temperature 150 
Storage Temperature -55~ 150 


1. Drain 2. Source 3. Gate 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


-Gate Cut-off Current Ves= —0.5V, Vos=O0 
Gate-Drain Breakdown Voltage Ig=—100,A, Drain 
Drain Current loss Vos=10V, Ves =O 
Gate-Source Cuf-off Voltage Ves(off) Vos=10V, lp=1pA 0.4 
Forward Transfer Admittance lYrs| Vos=10V, Ves=O, 
f=1kHz 
Reverse Transfer Capacitance Crss Vep=10V, f=1MHz 
Power Gain Cres Vop=10V, f=100MHz 
Noise Figuer Vop=10V, f=100MHz 


lnss CLASSIFICATION 


loss 1.0-3.0 2.5-6.0 5.0-10 
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STATIC CHARACTERISTIC 
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(mS), FORWARD TRANSFER ADMITTANCE 


Ciss(pF), INPUT CAPACITANCE 
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FM TUNER peers abs 
VHF AMPLIFIER | SOT-23 
e NF = 2.5 dB (TYP) 


°1Yrs| = 9.0 mS (TYP) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
| Characteristic | Symbol Rating | Unit | 


Gate-Drain Voltage 
Gate Current 


Power Dissipation 
Junction Temperature 
Storage Temperature 


1. Drain 2. Gate 3. Source 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic _ Symbol Test Condition Min | Typ | Max | Unit 


Gate Cut-off Current - less Ves= —0.5V, Vps=0 | | -10 nA 
Gate-Drain Breakdown Voltage | V(BR)gpo | Ic=—100pA, Drain | | Vv 
Drain Current loss Vos= 1 OV, Ves=O I, 10 mA 
Gate-Source Cuf-off Voltage Vas(off) Vos=10V, Ilp=1pyA ; 4.0 V 
Forward Transfer Admittance lYes| Vos=10V, Ves=0, 9 ms 
f=1kHz 
Reverse Transfer Capacitance Crss | Vep=10V, f=1MHz 0.15 pF 
Power Gain | Crs | Vop=10V, f= 100MHz 18 dB 
Noise Figuer | NEF | Voo=10V, f= 100MHz 2.5 35 dB 


Marking 
loss CLASSIFICATION 
a 
Classification | L2x 
| 
= cad 
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STATIC CHARACTERISTIC Ip-Vos 
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KSK596 Si N-CHANNEL JUNCTION FET 


CAPACITOR MICROPHONE APPLICATIONS 


¢ Especially Suited for use in Audio, Telephone Capacitor 
Microphones 

¢ Excellent Voltage Characteristic 

e Excellent Transient Characteristic 


ABSOLUTE MAXIMUM RATINGS (ta=25°c) 


Characteristic 


Gate Drain Voltage 
Gate Current 
Drain Current 
Power Dissipation 
Junctin Temperature 
Storage Temperature 


1. Source 2. Gate 3. Drain 


Characteristic © 


Gate Drain Breakdown Voltage | BVepo | Ig=—100yA 

Gate Source Cut off Voltage | Ves(off) Vps=5V, Ip=1yHA 

Drain Current loss Vps=5V, Ves=O 

Forward Transfer Admittance lYFs| Vos=5V, Ves=O0, f=1KHz 
Input Capacitance Ciss Vps=5V, Ves=0, f=1MHz 
Output Capacitance Crss Vos=5V, Ves=0, f=1MHz 


loss CLASSIFICATION 


Classification 


100170 150240 210350 320480 440800 
Daa ie en, 
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SPECIFIED TEST CIRCUIT (Ta= 25°C) 


1KO o——-——-O Voc=4.5V 


mE «RR VO S| 


15pF 


OSC oA 
1KQ, 


FOR OUTPUT 
IMPEDANCE 


Voltage Gain Vin=10mV, f=1KHz 
Reduced Voltage Characteristic Vin=10mV, f=1KHz 

Voc =4.5V7>1.5V 
Frequency Characteristic AGyF f=1KHz to 110Hz aa dB 
Input Resistance ZIN f=1KHz 25 MQ 
Output Resistance Zo f=1KHz 700 Q 
Total Harmonic Distortion . THD Vin=S3OmV, f=1KHz 1 % 


Output Noise Voltage Vno Vin=0, A CURVE seed 9) dp 
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NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


° Switching circuit, Inverter, Interface circuit Driver circuit 


e Built in bias Resistor (R,=4.7KQ, ies 7KQ) 


* Complement to KSR2001 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (input) 


BV ceo 
BV ceo 
IcBo 
Nee 
Vce(Sat) 


Vi(off) 
Vi(on) 
R, 

R,/Re 


lb=10yuA leE=O 


| Ic=100pA, le=0 


Vep=40V, Ie=O 
Vce=5V, Ilc=10mA 
lc=10mA, ls=O0.5mA 
Voce=5mA, Ic=10V 
Vop=10V, lE=O 
f=1.O0MHz 

Vce=5V, Ilc= 100A 
Vce=0.3V, Ic=20mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 


SAMSUNG 


Electronics 


292 


KSR1001 


a 
od as 
:) 


a 


g 


INPUT ON VOLTAGE 


ie ee oe See eee oooenes FF 
te tt - 4 
= HH ttt f+ an eS 
ae a CC 
30 H + 
- 10 Ih mor 
g rH 
an 
5 5 i" 
S 3 To 
S | 
e 3 i 
> 
0.5[-——J 
0.1 0.3 0.5. 1 3 5 10 30 50 
Io(mA), COLLECTOR CURRENT 
INPUT OFF VOLTAGE 
1000f— Toe 5v 
R,=4.7K 
p——_t ——_+--_} —- + —_+_ 4 2 Geass a R.=4.7K } 
eS ey CG Fe es ee ee 
CoE) EE eS A Ge | es GE) es ee 
e ey a ee ee ee ee ee ee es 
Z 500 ppt tt 
& 4-4 a ie a 
Sera ee ee 
aaa (ike (ie ea a | 
ce 
[?) 
as 100 TEES ESD Ls ES Ee RC RE eT) ED AD 
wd ee es ee ee Gee Ea? BE Se ES es 
ro) Sa Eee Se ee aes CESS) A CR RY ee 
© eo eee I ie ee ee 
palma CSN RE SCO ard as ++ 
$ ee ae eS i ee | 
BS 5 Baeaw ea 
¢ 0.4 0.8 1.2 1.6 2.0 


V,(OFF) (V) INPUT OFF VOLTAGE 


SANISUNG 


Electronics 


hee DC CURRENT GAIN 


Py(mW), POWER DISSIPATION 


1000 


200 


150 


100 


= 


Pee a NE 


N 


A 


Pe 


3.5 10 


DC CURRENT GAIN 


30 50 «6100 300 500 1000 


Ic(mA) COLLECTOR CURRENT 


POWER DERATING 


T,(°C), AMBIENT TEMPERATURE 


NPN EPITAXIAL SILICON TRANSISTOR 


293 


i. NPN EPITAXIAL SILICON TRANSISTOR 


KSR100200— 


SWITCHING APPLICATION (Bias Resistor Built In) a eee ee te 


e Switching circuit, Inverter, Interface circuit Driver circuit 
¢ Built in bias Resistor (R,=10KQ2, R,=10KQ) 
e Complement to KSR2002 - 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


ee 
Collector-Base Voltage Veso 50 
Collector-Emitter Voltage VcEo 50 
Emitter-Base Voltage _ VeBo 10 
Collector Current Ic 100 
| Collector Dissipation Po 300 
| Junction Temperature ood 150 aC. 
pelos Temperature Tstg ~—55 ~ 150 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Min Typ | 
Iapeaetiea nanocinei 
Collector-Base Breakdown Voltage BV ceo lc=10pA, le=O 50 
Collector-Emitter Breakdown Voltage | BVceo Ilc=100,yA, lp=O 50 
Collector Cutoff Current IcBo Vop=40V, Ie=O 
DC Current Gain Nee Vce=5V, lo=5mA 30 
Collector-Emitter Saturation Voltage | Vce(sat) | Ilc=10mA, Ig=0.5mA 
Current Gain-Bandwidth Product | fy Voce=5mA, ic=10V 250 
Output Capacitance Cob Vop=10V, IeE=O 3.7 
f=1.O0MHz 
Input Off Voltage Vi(off) Vce=5V, Ilo=100pnA 0.5 
| Input On Voitage Vi(on) Voe=0.3V, le=10MA 
input Resistor R, ra 10 


Resistor Ratio R,/Re 0.9 1 


Equivalent Circuit 


Collector (Output) 


R, 
Base input) 


R2 


Emitter (Gnd) 
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INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1003 a NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=22KQ, Benen) 
e Complement to KSR2003 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


ss [tthe [om 


Collector-Base Voltage 50 
Collector-Emitter Voltage 50 
Emitter-Base Voltage 10 
Collector Current 100 mA 
Collector Dissipation 300 mW 
Junction Temperature 150 °C 
Storage Temperature —~55~150 °C 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Symbol 


Characteristic Test Condition 


Collector-Base Breakdown Voltage BV cao Ic=10pA, Ie=0 
Collector-Emitter Breakdown Voltage | BVceo Ic=100pA, Ip=O 
Collector Cutoff Current | IcBo Vop=40V, Ie=O 

DC Current Gain Nee Vce=5V, Ilc=5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, lp=0.5mA 
Current Gain-Bandwidth Product fr Vce=5mA, Ic=10V 


Cob Vop=10V, Ie=O 


f=1.0MHz 


Output Capacitance 


Input Off Voltage Vi(off) Vce=5V, Ic=100nA 
Input On Voltage Vi(on) Vce=0.3V, lo=S5mA 
Input Resistor R, 


Resistor Ratio 


R,/Re 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 


Min 


50 
50 


56 


0.5 


15 
0.9 


1. 


Emitter 2. Collector 3. Base 


Typ 


250 


Max 


3.0 
29 
1.1 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1003 


DC CURRENT GAIN 
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KSR1004 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) Be ie eB te Ee 


e Switching circuit, Inverter, Interface circuit Driver circuit TO-92 
e Built in bias Resistor(R,=47KQ, R,=47KQ) 
° Complement to KSR2004 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 


Collector Dissipation 
Junction Temperature l : 
Storage Temperature 
| | 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Typ Max Unit 
Collector-Base Breakdown Voltage BV cso lc=10pA, IE=O V 
Collector-Emitter Breakdown Voltage | BVceo lc=100pA, Ip=O0 V 
Collector Cutoff Current IcBo Vop=40V, Ie=O 0.1 yA 
DC Current Gain Nee VoeE=5V, Ilo=S5mMA 
Collector-Emitter Saturation Voltage | Vce(sat) | lb=10mA, ls=0O.5mA 0.3 | V 
Current Gain-Bandwidth Product fr Vce=5mA, Ib =10V 250 MHz 
Output Capacitance Cob Vop=10V, le=O i ef pF 

f=1.OMHz 
Input Off Voltage Vi(off) Voce=5V, Ilo=100UA V 
Input On Voltage Vi(on) Vce=0.3V, Ilc=2mA 3 V 
input Resistor R, 47 62 KO 
1 1.1 


Resistor Ratio R,/Re 


Equivalent Circuit 
Collector (Output) 


Base (Input) 
R, 


Emitter (Gnd) 
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DC CURRENT GAIN 
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KSR1005 3 © NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=4.7KQ, R,=10KQ) 

¢ Complement to KSR2005 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol 


Collector-Base Voltage Vso V 

Collector-Emitter Voltage VcEo V 

Emitter-Base Voltage VeBo V 

Collector Current Io mA 

Collector Dissipation | Po mW 

Junction Temperature | Tj °C 
Storage Temperature Tstg °C 

1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BV cso Ilc=10pA, le=O 

Collector-Emitter Breakdown Voltage | BVceo | Ic=100yA, Ip=O 

Collector Cutoff Current IcBo Vep=40V, Ile=O 

DC Current Gain Nee Voce=5V, Io=5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, !s=0.5mA 

Output Capacitance Cob Vop=10V, IE=O 
f=1MHz 

Current Gain-Bandwidth Product fy Vce=10V, Ilc=5mA 

Input Off Voltage Vi(off) Voe=5V, Ilo= 100A 

Input On Voltage Vi(on) Vce=0.3V, lo=20mA 

Input Resistor R; 

Resistor Ratio R,/Re 


Equivalent Circuit 


Collector (Output) 


Base (Input 


Emitter (Gnd) 
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INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1006 


SWITCHING APPLICATION (Bias Resistor Built in) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=47KQ) 

e Complement to KSR2006 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


NPN EPITAX IL RA 
: mee a 2 2 Bee 


TO-92 


Characteristic | Symbol Rating Unit 
et a a eS 
Collector-Base Voltage Vero 50 - V 
Collector-Emitter Voltage VEO 50 V 
Emitter-Base Voltage Viens 10 Vv 
Coilector Current lo 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg -55~150 | °c* . 
| 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV cso lc=10yA, le=O 
Collector-Emitter Breakdown Voltage | BVceo lc=100pA, Ip=O 50 
Collector Cutoff Current logo Vcs=40V, le=0 0.1 | 
DC Current Gain Nee Voce=5V, lc=5mA 68 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=1OmA, lp=O0.5mA 0.3 
Output Capacitance Cob Vep=10V, lE=O 3.7 

f=1MHz 
Current Gain-Bandwidth Product fr Vce=10V, lc=5mA 250 
Input Off Voltage Vi(off) Vce=5V, Ic=100puA 0.3 
Input On Voltage Vi(on) Vce=0.3V, Ilo=1mA 1.4 
Input Resistor R; 7 10 13 
Resistor Ratio R,/Re 0.19 0.21 


Equivalent Circuit 


R, 
Base (input}Q@————_——AAyAp—— 


R, 


Collector (Output) 


Emitter (Gnd) 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1007 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=22KQ, R,=47KQ) 

¢ Complement to KSR2007 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Veso 50 V 
Collector-Emitter Voltage Vero 50 vs! 
Emitter-Base Voltage VeBo 10 V 
Collector Current Ic 100 mA 
Collector Dissipation Po 300 | mW | 

| Junction Temperature Tj 150 °C 
| Storage Temperature Tstg -59~ 150 a & 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Test Condition 


Collector-Base Breakdown Voltage BV cso lc=10yA, IeE=O 
Collector-Emitter Breakdown Voltage | BVceo lc=100yA, Ip=O 
Collector Cutoff Current IcBo Vcp=40V, IE=O 

DC Current Gain Nee Vce=5V, Ilc=5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, ls=O.5mA 


Output Capacitance Cob Vop=10V, Ie=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=5mA, Ilc=10V 

Input Off Voltage Vi(off) VceE=5V, Ic=100uA 

Input On Voltage Vi(on) Vcoe=0.3V, Ilc=2mA 

Input Resistor R, 

Resistor Ratio R,/Re 


Equivalent Circuit 


Collector (Output) 


Base (Inputh\Q— 


Emitter (Gnd) 
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KSR1008 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=47KQ, R,=22KQ) 
e Complement to KSR2008 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Junction Temperature 

Storage Temperature -—55 ~ 150 


Emitter 2. Collector 3. Base 


1. 


Collector-Base Breakdown Voltage BVcso lc=10pA, IE=O 

Collector-Emitter Breakdown Voltage | BVceo Ilc=100,A, ls=0 

Collector Cutoff Current IcBo Vop=40V, Ie=O 

DC Current Gain Nee Vce=5V, Ilc=5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lc-=10mA, lg=O0.5mA 

Current Gain-Bandwidth Product fr Vce=5mA, Ic =10V 

Output Capacitance Cob Vop=10V, ie=O 
f=1.OMHz 

Input Off Voltage Vi(off) Vce=5V, Ilo=100UA 

Input On Voltage Vi(on) Vce=0.3V, Ilc=2mA 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 
Collector (Output) 


Base (input) 


Emitter (Gnd) 


Savana CC 


M Fieciones 


KSR1008 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
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KSR1009 | NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=4.7KQ) 

¢ Complement to KSR2009 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 40 V 
Collector-Emitter Voltage VoEo 40 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Io 100 mA 
Collector Dissipation Po 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55 ~ 150 °C 1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Output Capacitance 


BVcgo 
BV ceo 
IcBo 
Dre 
Vce(sat) 
Cob 


lc= 100A, lIE=O 
lc=1mA, |Ip=O0 
Vcp=S0V, E=0 
Voce=5V, lc=imA 
lc=10mA, lp=imA 
Vop=10V, IE=O 
f=1MHz 
Vce=10V, lc=5mA 


Current Gain-Bandwidth Product 
Input Resistor 


fr 
R 


Equivalent Circuit 


Collector (Output) 


Base (Inputjhgq— 


Emitter (Gnd) 
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KSR1010 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Buiit In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=10KQ)) © 

¢ Complement to KSR2010 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 40 
Collector-Emitter Voltage 40 


Emitter-Base Voltage AO 
Collector Current 100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature st —55~150 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T.=25°C) 


Characteristic Symbol Test Condition cal 


Collector-Base Breakdown Voltage BV cxo lc=100zA, IE=O 
Emitter-Emitter Breakdown Voltage BV ceo le=1mA, lp=O pe 
Collector Cutoff Current IcBo Vop=SOV, le=O 
DC Current Gain Nee Voe=5V, Ilo=IMA 100 
Collector-Emitter Saturation Voltage | Vce(sat) | Ilc-=10mA, Is=1imA 
Output Capacitance Cob Vcg=10V, Ile=O 
f=1MHz 
Current Gain-Bandwidth Product fr Voe=10V, Ilb=5mA 


Input Resistor R 7 


Equivalent Circuit 


Collector (Output) 


R 
Base (Input)}Q—————____ap~yry—_______ 


Emitter (Gnd) 
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KSR101i1 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=22KQ) 

¢ Complement to KSR2011 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 40 V 
Collector-Emitter Voltage Voeo 40 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current lo 100 mA 
Collector Dissipation Pc 300 mw 
Junction Temperature Tj 150 °C 
| Storage Temperature Tstg see 190 °C 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C). 


Symbol Test Condition Min 


BV cso lc=100zA, le=0O 
BVcEo lE=1mA, lg=O 
Ico Vep=30V, le=O 


Characteristic 


Collector-Base Breakdown Voltage 
Emitter-Emitter Breakdown Voltage 
Collector Cutoff Current 


DC Current Gain Nee Vce=5V, lc=1mA 
Collector-Emitter Saturation Voltage {| Vce(sat) { l-=10mA, ls=imA 
Output Capacitance Cob Vop=10V, Ile=O 


f=1MHz 
Vce=1 OV, lc=5mA 


Current Gain-Bandwidth Product 
Input Resistor 


fr 
R 


Equivalent Circuit 


Collector (Output) 


R 


Base (Input)}Q————___Aapy—____- 


Emitter (Gnd) 


& SAMSUNG rr 
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KSR1012 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=47K) 

e Complement to KSR2012 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


ooo 
Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 40 V 
Collector-Emitter Voltage VoEo 40 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Io 100 mA 
| Collector Dissipation Po 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg ~55~150 °C | 


ELECTRICAL CHARACTERISTICS (T,=25°C, 


TO-92 


Min 


Characteristic Symbol Test Condition Max Unit 
Collector-Base Breakdown Voltage BVcso lc=100yA, Ie=O V 
Emitter-Emitter Breakdown Voltage BV ceo lE=1mA, Ig=O V 
Collector Cutoff Current logo Vop=SOV, Ile=O 0.1 yA 
DC Current Gain Nee Vce=5V, Ic=1mA 600 
Collector-Emitter Saturation Voltage Voe(Sat) lc=10mMA, lp=1MA 0.3 V 
Output Capacitance Cob Vcep=10V, Ie=O pF 

f=1MHz 

| Current Gain-Bandwidth Product fr Vce=10V, Ilc=5mA MHz 
| Input Resistor R | 62 KQ 
Equivalent Circuit 

Collector (Output) 

R 
Base (Input}(Q@——-_—_ 
eee (Gnd) 
| pares 
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KSR1013=——sNPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit TO-92 
e Built in bias Resistor(R,= 2.2KQ, Ras 47K) 
e Complement to KSR2013 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 3 


Emitter-Base Voltage 10 
Collector Current 100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature -—55~ 150 


1. Emitter 2. Collector 3. Base 


Characteristic 
Collector-Base Breakdown Voltage BVceo lc=10ynA, Ie=O 
Collector-Emitter Breakdown Voltage | BVceo lc= 100A, Ip=O 
Collector Cutoff Current IcBo Vop=40V, le=O 
DC Current Gain Nee Vce=5V, Iloe=5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lb=10mA, Isp=O0.5mA 
Current Gain-Bandwidth Product fr Vce=5mA, Ic=10V 
Output Capacitance Cob Vep=10V, le=O 

f=1.O0MHz 

Input Off Voltage Vi(off) Voe=5V, Ilc=100"A 
Input On Voltage Vi(on) Vce=0.2V, Ilc=5mA 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 
Collector (Output) 


Base (Input) 


Emitter (Gnd) 


SAMSUNG 2 ge, ae 
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NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R, = 4.7K2, R,=47KQ) 
¢ Complement to KSR2014 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


| Characteristic | Symbol | Rating | Unit | 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Current 
Collector Dissipation 
Junction Temperature 


Storage Temperature ~55 ~ 150 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition 
Collector-Base Breakdown Voltage BV ceo lo=10pA, IeE=O 
Collector-Emitter Breakdown Voltage | BVceo | lc=100pA, Ip=O 
Collector Cutoff Current IcBo | Vop=40V, Ie=O 
DC Current Gain Nee VocE=5V, Ilo=5mA 
Collector-Emitter Saturation Voltage Vce(sat) Ilc=10mA, Ip=O0.5mA 
Current Gain-Bandwidth Product fr Voce=5mA, Ic=10V 
Output Capacitance Cob Vogp=10V, Ie=0O 

f=1.OMHz 
Input Off Voltage | Vi(off) Vce=5V, Ic=100uA 


Input On Voltage 
input Resistor 


Vi(on) Voe=0.2V, Ilo=5mA 
Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 


2 SANISUNG 


Electronics 


a: Ve 
TO-92 


| 


1. Emitter 2. Collector 3. Base i 


a 


Min Typ Max Unit 
| 50 | V 
50 | Vv 
0.1 pA 
. 
0.3 V 
250 MHz 
3.7 pF 
0.5 V 
vo 
KQ 
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KSR1101 _NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=4.7KQ R,=4.7KQ) 

e Complement to KSR2101 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 50 
Collector-Emitter Voltage 50 
Emitter-Base Voltage 10 
Collector Current 100 
Collector Dissipation 200 
Junction Temperature | 150 
Storage Temperature ~55~150 


1. Base 2. Emitter 3. Collector 


See eee 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV cso lo=10pA, Ie=0 
Collector-Emitter Breakdown Voltage | BVceo lc=100yA, Ip=0 a : 
Collector Cutoff Current IcBo Vcep=40V, IE=O 0.1 yA 
DC Current Gain Nee Vce=5V, Ilo=10MA 20 
Collector-Emitter Saturation Voltage Vce(sat) lc=10mA, lg=0.5mA 0.3 V 
Current Gain-Bandwidth Product fr Vce=5mA, Io=10V 250 MHz 
Output Capacitanve Cob Vcp=10V, le=O 3.7 pF 
f=1.O0MHz 

Input Off Voltage Vi(off) Voe=5V, Ic=100nA 0.5 V 
Input On Voltage Vi(on) Vce=0.3V, le=20mA 3 V 
Input Resistor R, 3.2 4.7 6.2 KQ 
Resistor Ratio R,/Re 0.9 1 1.1 
Equivalent Circuit 

Collector (Output) Marking 


= 


Base (Input 


Emitter (Gnd) 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1101 


INPUT ON VOLTAGE 


DC CURRENT GAIN 


re 


NIVS LN3SYHNDS :Ja ‘334 


a ie Ba 


eae Ee 


JOVLIOA LNdNi “A) (uo) ', 


0.1 


Ic (mA), COLLECTOR CURRENT 


Ic(mA), COLLECTOR CURRENT 


POWER DERATING 


INPUT OFF VOLTAGE 


Seek cease 
iin anit 
= 
: 


LN3YYND YOLN37109 ‘(w")1 


1000 


200 


T.(°C), AMBIENT TEMPERATURE 


V(OFF) (V) INPUT OFF VOLTAGE 


317 


SAMSUNG 


Fiectronics 


a 
a 
B 


KSR1102 i (<wsti‘“‘CSCS‘WNPPNN:«&EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Pies Resistor Built in) 


e Switching Circuit, Inverter, Interface circuit - 
Driver circuit L SOT-23 
e Built in bias Resistor (R,=10KQ, R,=10KQ) 
~@ Complement to KSR2102 
° 


—~ 


| 
ABSOLUTE MAXIMUM RATINGS (T, =25°C) 
| 


Characteristic Symbo! Rating Unit | 
Collector-Base Voltage | Vego | 50 | V | 
Collector-Emitter Voltage Vers 50 Vv 
Emitter-Base Voltage VeBo | 10 . oN 
Collector Current Ic : 100 ; mA 

| Collector Dissipation Pc 200 / mW 
Junction Temperature Tj | 150 re: 4 
Storage Temperature Tstg | —55~ 150 °C 
a ae Ss 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Ree Test Condition Let Mgtetas ee 


Collector-Base Breakdown Voltage BV cso lc=10yA, le=O 


Coilector-Emitter Breakdown Voltage | BVceo lc=100yA, Ip=0 a i 
Collector Cutoff Current | IcBo Vcp=40V, le=O 0.1 pA 
DC Current Gain Nee Vce=5V, Ic=5mA 30 
Collector-Emitter Saturation Voltage | Voe(Sat) lc=10mA, Ilp=O0.5mA 0.3 V 
Current Gain-Bandwidth Product fr Voce=5mA, Ic=10V 250 MHz 
Output Capacitance Cob Vcp=10V, le=O pF 
f=1.O0MHz 
input Off Voltage Vi(off) Vce=5V, Ilc=100UA V 
Input On Voltage Voe=0.3V, Ilc=10mA V 
Input Resistor KQ 


Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input)}\Q—_____ 


Emitter (Gnd) 


Electronics 


KSR1102 NPN EPITAXIAL SILICON TRANSISTOR 
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KSR1103 


NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


Driver circuit 


e Switching Circuit, Inverter, Interface circuit 


e Built in bias Resistor (R,=22KQ, R,=22KQ) 
¢ Complement to KSR2103 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Storage Temperature 


Collector-Base Voltage | Voso | 
Collector-Emitter Voltage Veo | 
Emitter-Base Voltage VeBo | 
Collector Current lo | 
Collector Dissipation Po | 
Junction Temperature Tj | 

| 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
input On Voltage 
Input Resistor 


Resistor Ratio 


Equivalent Circuit 


R, 
Base (Input)}Q@——-———_ AA Arp 


SAMSUNG 


Electronics 


A 
Characteristic | Symbol Rating Unit 


BV cso 
BV ceo 
Ico 

Nee 
Vce(Sat) 
fr 


Vi(off) 
Vi(on) 
R, 

R,/Re 


50 i; Vv 

50 i Vv 

10 ov 
100 i mA 
200 / mW 
150 ; °C 


—55~ 150 i © 


ae 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic "Symbol 


Test Condition 


lc=10pA, le=0 
lc=100pA, Ip=0 
Vop=40V, ic=O 
VceE=5V, lc=5mA 
lc=10mA, Ip=0.5mA 
Vce=5mA, Ilc=10V. 
Vcp=10V, =O 
f=1.O0MHz 

Voe=5V, lc=100pnA 
Voe=0.3V, lc=5mA 


Collector (Output) 


emitter (Gnd) 


1. Base 2. Emitter 3. Collector 
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KSR1103 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURREN 


+ 


GAIN 


hre, DC CURRENT GAIN 


V(ON) INPUT VOLTAGE 
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NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built a) 


e Switching Circuit, Inverter, Interface circuit 


Driver circuit 


e Built in bias Resistor (R,=47KQ, R,=47KQ) 


¢ Complement to KSR2104 


ABSOLUTE MAXIMUM RATINGS (T.=25°C) 


Characteristic Symbol pees ee 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
- Collector-Emitter Breakdown Voitage 


Collector Cutoff Current 
DC Current Gain 


Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Output Capacitance 
Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


BV cso 
BVceo 
lcBo 

Dee 
Vce(Sat) 


a 

10 

100 

200 

150 
~—55 ~ 150 


lc=10pA, Ie=0 
lc=100pA, lgp=O 
Vcp=40V, le=O 
ame Ee 
Vce=5mA, b= 10V 
Vcg=10V, lE=O0 
f=1.O0MHz 
Vce=5V, lc=100uA 
Voe=0.3V, lc=2mMA 


Collector (Output) 


Emitter (Gnd) 


1. Base 2. Emitter 3. Collector 


Marking 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1104 


DC CURRENT GAIN 


INPUT ON VOLTAGE 


j=) Oo 9 °o ) 
oO mM Sond 
= 


NIVD LNAYYND 9a ‘334 


aD Ee OR Ee Ee Fe | 
eee eee 


a 


Die ae ees Bee ae 


JOVLIOA LNANE ‘(A) (UO) 'A 


Ic(mA), COLLECTOR CURRENT 


ic (mA), COLLECTOR CURRENT 


INPUT OFF VOLTAGE 


POWER DERATING 
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SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit — 
Driver circuit . 

e Built in bias Resistor R.=4. 7KQ, R.=10K 0) 

« Complement to KSR2105 


ABSOLUTE MAXIMUM RATINGS (T.=25°C) 


Characteristic 

Collector-Base Voltage — V 

Collector-Emitter Voltage VecEo 50 V 

Emitter-Base Voltage VeBo 10 V 

Collector Current (max) Ic 100 mA 

Collector Dissipation Pc 200 mW 

Junction Temperature Tj 150 2G 

Storage Temperature Tstg —55 ~ 150 °C 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


ae ee ee Te ie 
Collector-Base Breakdown Voltage BV cgo lc=10pA, le=O 
Collector-Emitter Breakdown Voltage | BVceo lc=100yzA, Ip=O , : 
Collector Cutoff Current lcBo Ves=40V, IE=O HA 
DC Current Gain Nee Vce=5V, Ic=5mA 
Collector-Emitter Saturation vonage Vce(sat) lc=10mA, Ilp=0.5mA V 
Output Capacitance Cob Vcgp=10V, le=O 3.7 pF 

f=1MHz 

Current Gain-Bandwidth Product fr VceE=10V, Ilc=5mA 250 MHz 
Input Off Voltage Vi(off) Vce=5V, Ilc=100A — V 
Input On Voltage Vi(on) Vce=0.3V, Ic=20mMA V 
Input Resistor 4.7 KQ 
Resistor Ratio 0.47 


Equivalent Circuit Marking 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR1105 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN INPUT ON VOLTAGE 
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NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 


Driver circuit 


© Built in bias Resistor (R,=10KQ, Reena 


e womplement to KSR2106 


ABSOLUTE > MAXIMUD RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voitage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Coilector Cutoff Current 

DC Current Gain | 
Collector-Emitter Saturation Voltage 
Output Capacitance 


Current Gain-Bandwidth Product 
Input Off Voltage 

Input On Voltage 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 


Base (Input\)}Q@——_—_— 


BVceo 
BV cto 


IcBo 
hee 


Vce(sat). 


Cob 


fr 
Vi(off) 
Vi(on) 


10 
100 
200 
150 


—55 ~ 150 


Ic=10yA, le=0 

Ic= 100A, is=O 
Vop=40V, le=O 
Vce=5V, Ic=5mA 
lc=10mA, Ip=0.5mA 
Vop=10V, le=O 


| f=1MHz 


Voe= 10V, c= 5mA 
Vce=5V, lc=1 OOuA 
Voe=0.3V, lc=1 mA 


Collector (Output) 


Emitter (Gnd) 


1. Base 2. Emitter 3. Collector 


Marking 
bs 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1106 


- DC CURRENT GAIN. 


INPUT ON VOLTAGE 
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KSR1107 | NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) aan a: ~ 


¢ Switching Circuit, Inverter, Interface circuit  §0T-23 
Driver circuit 

e Built in bias Resistor (R,=22KQ, R,=47KQ) 

¢ Complement to KSR2107 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 50 V 
Collector-Emitter Voltage . Veceo 50 V 
Emitter-Base Voltage | Vego 10 V 
Collector Current Ic 100 mA 

Collector Dissipation Po 200 mW 

_ Junction Temperature - Tj 150 az 
Storage Temperature Tstg —55 ~ 150 °C 

1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition 


Collector-Base Breakdown Voltage BV cso lc=10pA, le=O 

_Collector-Emitter Breakdown Voltage | BVceo Ic=100yA, Ip=O 

Collector Cutoff Current logo Vop=40V, IE=O 

DC Current Gain Nee Vce=5V, Ilc=SmA 

Collector-Emitter Saturation Voltage | Vce(sat) lc=10mA, lg=O0.5mA 

Output Capacitance Cob Vop=10V, Ie=O 
f=1MHz 

Current Gain-Bandwidth Product fr Voce=5mA, Io=10V 

Input Off Voltage Vi(off) Voe=5V, Ic=100uA 

Input On Voltage Vi(on) VocE=0.3V, lc=2mMA 

Input Resistor R, 

Resistor Ratio R,/Re 


Equivalent Circuit Marking 


Collector (Output) 


Base (input) 


Emitter (Gnd) 
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KSR1108 


NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=47KQ, R,=22KQ) 

¢ Complement to KSR2108 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Sirs ae 


“Collector: Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


BV cso 
BVceo 


icBo 
Nee 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain | 
Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


— 


Base (Input 


Vce(sat) 


5 

10 
100 
200 
150 
-55~150 ; °C 


1. Base 2. Emitter 3. Collector 


lc=10pA, Ie=O 
lc=100pA, Ip=0 
Vop=40V, le=O 
Vce=5V, Ic=5mA 
lc=10mA, lp=0.5mA 
Vce=5mA, lc=i10V 
Vcp=10V, le=O 
f=1.O0MHz 

Vce=5V, lc=100pRA 
Vce=0.3V, Ilc=2mA 


Marking 


Collector (Output) 


Emitter (Gnd) 


ee 

al? “haps, 

* 
3 ~ 
x 


& SAMSUNG 


Electronics 


330 


NPN EPITAXIAL SILICON TRANSISTOR 


KSR1108 


DC CURRENT GAIN 


INPUT ON VOLTAGE 


8 


Ht ois 


NIV LNAYBND OG ‘334 


COLLECTOR CURRENT 


i 
io) 
9) 
ro) 


BOVLIOA LAAN! “A) (UO) ', 


Ic(mA), 


ic (mA), COLLECTOR CURRENT 


POWER DERATING 


INPUT OFF VOLTAGE 


ian 


AN3Y¥8ND YOLD3TI09 ‘(w)?) 


T.¢°C), AMBIENT TEMPERATURE 


V(OFF) (V) INPUT OFF VOLTAGE 
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KSR1109 5 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) = 


e¢ Switching Circuit, Inverter, Interface circuit SOT-23 
Driver circuit 

e Built in bias Resistor (Rea7Ka) 

¢ Complement to KSR2109 | 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage | 


Collector-Emitter Voltage Vcko i 
Emitter-Base Voltage Vero 5 
Collector Current lo 100 mA 
Collector Dissipation Po 200 mW 
Junction Temperature Tj 4150 °C 
Storage Temperature | —~55~150 
1. Base 2. Emitter 3. Collector 


lc=100zA, IE=O 
lc=1mA, !g=0 
Collector Cutoff Current Vop=S30V, le=O 
DC Current Gain Voce=5V, Ilo= IMA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, ls=1mA 
Output Capacitance Cob Vop=10V, le=O 
f=1MHz 
Current Gain-Bandwidth Product fy VceE=10V, Ilc=5mA 
Input Resistor R 


ki 
Equivalent Circuit Marking 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR1109 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 


Vce (sat)(mV), SATURATION VOLTAGE 


30 50 100 1 3.5 10 30 50 100 300 500 100¢ 


Ic(mA), COLLECTOR CURRENT 


Ic(mA), COLLECTOR CURRENT 


POWER DERATING 


P,(mW), POWER DISSIPATION 


0 75 100 125 150 175 200 


T,(°C), AMBIENT TEMPERATURE 
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KSR1110 


SWITCHING APPLICATION @ias Resistor Built in) 


© Switching Circuit, INVEHICT, interface circuit 
Driver circuit : 

e Built in bias Resistor (R=10K) 

¢ Complement to KSR2110 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 40 V 

Collector-Emitter Voltage 40 V 

Emitter-Base Voltage Vepo 5 V 

Collector Current lo 100 | mA 
Collector Dissipation 200 mW 
Junction Temperature 150 °C 
Storage Temperature -—55~150 


Collector-Base Breakdown Voltage BV cso Ic=100pA, le=O | 
Emitter-Emitter Breakdown Voltage BV ceo le=1mA, ls=O 
Collector Cutoff Current IcBo Vop=30V, Ie=O 
DC Current Gain Nee Vce=5V, Ilc=1mA 
Collector-Emitter Saturation Voltage { Vce(sat) | Ic=10mA, ls=1mA 
Output Capacitance Cob Vop=10V, Ike=O 
f=1MHz 
Current Gain-Bandwidth Product fr Vce=10V, ic=5mA 


1. Base 2. Emitter 3. Collector 


input Resistor R 


Equivalent Circuit 


Collector (Output) 


Base (input) 


Emitter (Gnd) 


Marking 
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KSR1110 


NPN EPITAXIAL SILICON TRANSISTOR 


COLLECTOR-EMITTER SATURATION VOLTAGE 


DC CURRENT GAIN 
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-KSR1111 NPN EPITAXIAL SI 


SWITCHING APPLICATION (Bias Resistor Built In) 0 ere erg eee ee a 


¢ Switching Circuit, Inverter, Interface circuit SOT-23 
Driver circuit 

¢ Built in bias Resistor (R=22KQ) 

¢ Complement to KSR2111 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
econ Sea oes 

| Collector-Base Voltage Vso | 40 V 

Collector-Emitter Voltage Veo 40 V 

Emitter-Base Voltage Veo | fe) | Vv 

Collector Current Ic 100 mA 

Collector Dissipation Po 200 , mW | 

Junction Temperature Tj 150 26 | 

Storage Temperature Tstg —~55~150 , °C | ee ee ee ee : 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


Collector-Base Breakdown Voltage BV cso lc=100yA, IE=O 


Emitter-Emitter Breakdown Voltage BV ceo le=1mA, lp=O 
Collector Cutoff Current IcBo Vep=30V, lE=O 
DC Current Gain Nee Vce=5V, Ilc=1MA 
Collector-Emitter Saturation Voltage | Vce(sat) | lo=10mA, lg=imA 


Cob Vop=10V, E=O 
f=1MHz 


Voce= 10V, Ilc=5mA 


Output Capacitance 


Current Gain-Bandwidth Product 
| Input Resistor 


fr 
R 


Equivalent Circuit . Marking 


Collector (Output) 


R 
Base (input}Q————-—awvpy—_—-—-— t 


Emitter (Gnd) 
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KSR1112 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

¢ Built in bias Resistor (R=47KQ) 

¢ Complement to KSR2112 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Junction Temperature 
Storage Temperature oe 1. Base 2. Emitter 3. Collector 


| BVcso 
BV ceo 
lcBo 
Nee 
Vce(Ssat) 
Cob 


Collector-Base Breakdown Voltage 
Emitter-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Output Capacitance 


c= 100pA, le=0 
le=1mA, Ip= O 
Vcp=S30V, le=O 
VocE=5V, lc=1mA 
Ilc=10mA, lIp=1mA 
Vop=10V, lE=O 
f=1MHz 
VceE=10V, Ilc=5mA 


Current Gain-Bandwidth Product 
Input Resistor 


fr 
R 


Equivalent Circuit 


Collector (Output) 


Base (Input)}O- DAY 


Emitter (Gnd). 
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KSR1113-=———sNNPNN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
¢ Built in bias Resistor(R, = 2.2K2, R,=47KQ) 
¢ Complement to KSR2113 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Junction Temperature 

Storage Temperature —55~150 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV ceo lc=10yA, le= 

Collector-Emitter Breakdown Voltage | BVcero lc=100uA, ae 

Collector Cutoff Current IcBo Vcp=40V, le=O 

DC Current Gain Nee Vce=5V, Ilo=5mA 

Collector-Emitter Saturation Voltage | Vce(Ssat) | lb=10mA, ls=0.5mA 

Current Gain-Bandwidth Product fy Vce=5mA, Ilc=10V 250 

Output Capacitance Cob Vcp=10V, Ile=O0 3.7 

f=1.OMHz 

Input Off Voltage Vi(off) Voe=5V, Ilc=100uUA 

Input On Voltage Vi(on) Vce=0.2V, Ilo=5mA 

Input Resistor R; 2.2 

Resistor Ratio R,;/Re 0.047 
Equivalent Circuit | Marking 


Collector (Output) 


Base (Input) 


“Emitter (Gnd) 
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KSR1114 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built !n) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R, = 4.7KQ2, R,=47KQ) 
¢ Complement to KSR2114 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Collector-Base Breakdown Voltage BVceo lc=10pA, leE=O 

Collector-Emitter Breakdown Voltage | BVceo Ilc=100pA, Ip=0 : 

Collector Cutoff Current IcBo Vep=40V, Ie=0O 0.1 yA 

DC Current Gain Nee Vce=5V, Ilc=5mA 68 

Collector-Emitter Saturation Voltage Vce(sat) lc=10mA, lgp=0.5mA 0.3 V 
| Current Gain-Bandwidth Product fr Voe=5mA, Io=10V 250 MHz 
| Output Capacitance Cob Vop=10V, IrE=0 3.7 pF 
| f=1.0MHz 

Input Off Voltage Vi(off) Vce=5V, Ic=100puA 0.5 V 

Input On Voltage Vi(on) Vce=0.2V, Ilc=5mA 1.3 V 

Input Resistor R; 3.2 4.7 6.2 KQ 

Resistor Ratio Ri/Re 0.09 0.1 0.11 
Equivalent Circuit Marking 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR120 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=4.7KQ, R,=4.7KQ) 
¢ Complement to KSR2201 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Junction Temperature 

Storage Temperature -—55~150 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic | Symbol Test Condition 


Collector-Base Breakdown Voltage BVcEo lc=10pA 1Ie=0 
Collector-Emitter Breakdown Voltage | BVceo lc=100yA, Ip=O 
Collector Cutoff Current IcBo Vcp=40V, Ie=O 
DC Current Gain Nee Voce=5V, lo=10mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, ls=0O.5mA 
Current Gain-Bandwidth Product fr Vce=5mA, Ic=10V 
Output Capacitance Cob Vcp=10V, IE=O 

: f=1.O0MHz 
Input Off Voltage Vi(off) Voce=5V, Ilc=100uA 
Input On Voltage Vi(on) Voce =0.3V, lc=20mA 
Input Resistor R; | 
Resistor Ratio R,/Ro 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR1201 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURRENT GAIN 


amsmmaaus 1000 Jo 
py EE 0 ee eee eee 
=a eS NG Fa BER ON EB NG 
a as Fa a SM OP 
a Hf} HHH TT Tt UT TR 
ee eee Set 
: ce sie atl : ! 
2 2 | | Till TH anil il 
IL | 
> 
< = 
> z 
a. WW 
> => -——| | tH} 
= rs) TAA i Sedtiieeeete FATT 
& © 50 + HTH eS es SEs H+ HH 
> ca NN. eh ee eee fee ce th ath 
ona? a 
Y 
3.5 10 30 50 100 300500 1000 
Ic(mA), COLLECTOR CURRENT 
Ic(mA) COLLECTOR CURRENT 
INPUT OFF VOLTAGE 
POWER DERATING 
| nik: 
oe ee 
ay 
Z 500 re ee eee z 
& ee ee fe) 
x 300 areas < 
rs) a. 
© ek a ee A 
co) i 
Fe) aoa foe) oa aes 4 
. — ie Se a 
z 50 | a a = 
q a g 
~ 30 |__| oes Leo. a. 
Pe sland lect al 
10 fi zag 
0 2 50 75 100 125 + #4150 175. 200 
V,(OFF) (V) INPUT OFF VOLTAGE T,(°C), AMBIENT TEMPERATURE 


2 SAMSUNG 341 


Electronics 


KSR1202 — 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=10K2., R,=10KQ) 
e Complement to KSR2202 - 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Characteristic 


Characteristic Symbol | Rating Unit 


- Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage Vi(off) 
Input On Voltage Vi(on) 
Input Resistor R; 

Resistor Ratio — R,/R2 


Equivalent Circuit 


— 


Base (Input 


& SAMSUNG 


Electronics 


Ilc=10yA, IE=O 
lc=100pA, Ip=0 
Vop=40V, Ie=O 
Vce=5V, Ilc=5mA 
lc=10mA, Ip=O0.5mA 
Vce=5mA, Ilc=10V 
Vcep=10V, le=O 
f=1.OMHz 

Voce=5V, lc=100pA 
Vce=0:3V, Ilc=10MA 


Coilector (Output) 


Emitter (Gnd) 


NPN EPITAXIAL SILICON TRANSISTOR 


_ Emitter 2. Collector 3. Base 
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KSR1202 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1203- =~ ~—__—sCNNPIN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=22KQ, R,=22KQ) 
¢ Complement to KSR2203 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol eat 


Collector-Base Voltage 


Collector-Emitter Voltage a 
Emitter-Base Voltage 10 
Collector Current 100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature ~55 ~ 150 


Test Condition 


Collector-Base Breakdown Voltage BVccro Ic=10yuA, Ile=O 
Collector-Emitter Breakdown Voltage | BVceo lc=100yA, Ip=O 
Collector Cutoff Current lcBo Vop=40V, Ie=O 
DC Current Gain Nee Vce=5V, Ic=5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | Ilc=10mA, Is=O0.5mA 
Current Gain-Bandwidth Product fr Voce=5mA, Ilc=10V 
Output Capacitance Cob Vop=10V, le=O 
f=1.O0MHz 
Input Off Voltage Vi(off) Vce=5V, Ic=100nA 
Input On Voltage Vi(on) Voce=0.3V, Ilc=5mA 
input Resistor : 
Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input} 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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KSR1203 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE pc 
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~ NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R,=47KQ, R,=47KQ) 


¢ Complement to KSR2204 


| Collector-Base Voltage 


Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


10 
100 
300 
150 


-—55 ~ 150 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


R, 
Base (Input) 


R, 


Symbol 


| BVcEo 


BVceo | 
Ico 

Nee 
Vce(sat) 
" 


Cob 


Vi(off) 
Vi(on) 
R; 


R,/Re 


Test Condition 
lb=10pA, le=0 
lc=100uA, lg=O0 
Vop=40V, le=O 
Vce=5V, Ilc=5mA 


lc=10mA, lp=0.5mA 


Vce=5mA, Ic=1 OV 
Vcp=1 OV, le=O 


f=1.O0MHz 
Vce=5V, lc=100pA 
VoeE=0.3V, lo=2mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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KSR1204 


INPUT ON VOLTAGE 
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KSR1205 == ~—sCNNP’N EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=4.7KQ, R,=10KQ) 

¢ Complement to KSR2205 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic Symbol <— at 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Collector 3. Base 


Characteristic 


Collector-Base Breakdown Voltage BVceo lc=10yA, le=O 
Collector-Emitter Breakdown Voltage | BVceo lc=100pA, Ip=O 
Collector Cutoff Current logo Vcs=40V, le=O 
DC Current Gain Nee Vce=5V, Ic=5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, lp=O0.5mA 
Output Capacitance Cob Vcp=10V, Ie=O 

f= 1MHz | 
Current Gain-Bandwidth Product fr Vce=10V, lc=5mA 
Input Off Voltage Vi(off) Vce=5V, Ic=100pyA 
Input On Voltage Vce=0.3V, Ic=20mA 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Emitter (Gnd) 
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INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1206 ==~—sCNPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=47KQ) 

e Complement to KSR2206 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage | Voeso 50 | Vv 
Collector-Emitter Voltage | VoEo 50 | V 
Emitter-Base Voltage | Vepo 10 V 
Collector Current le 100 mA 
Collector Dissipation Po 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55 ~ 150 C 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T, =25°C) 


Characteristic Test Condition _ i Typ | Max | Unit | 


Collector-Base Breakdown Voltage BV ceo lc=10yA, le=O 

Collector-Emitter Breakdown Voltage | BVceo lc=100,A, Ip=O 

Collector Cutoff Current lcBo Vcp=40V, le=O 

DC Current Gain Nee Voe=5V, Ilc=5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | Ic==10mA, lp=0.5mA 

Output Capacitance Cob Vop=10V, IE=O 3.7 

f=1MHz 

Current Gain-Bandwidth Product fr Vce=10V, ic =5mA 250 

Input Off Voltage Vi(off) = | Vce=5V, Io= 100A 

Input On Voltage Vi(on) Vce=0.3V, Ilo=imA 

Input Resistor 10 
0.21 


Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


R, 
Base (Input}Q————_——_A@Afrp- 


Emitter (Gnd) 


@samcuna eae a va = 


Oe cctrones 


KSR1206 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURRENT GAIN 


V; (on) (V) INPUT VOLTAGE 


hee, DC CURRENT GAIN 


30 50 100 


Ic(mA), COLLECTOR CURRENT ic(mA), COLLECTOR CURRENT 


INPUT OFF VOLTAGE 
POWER DERATING 


Ic(uA), COLLECTOR CURRENT 
Po(mW), POWER DISSIPATION 


03 05 07 O89 


V(OFFX¥), INPUT OFF VOLTAGE 


T,(°C), AMBIENT TEMPERATURE 
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KSR1207 


-NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 


Driver circuit 


e Built in bias Resistor (R,=22KQ, R,=47KQ) 


¢ Complement to KSR2207 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


Characteristic 


Collector-Base Voltage Vso 
Collector-Emitter Voltage Veo 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Junction Temperature Tj 


Storage Temperature Tstg 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Output Capacitance 


Current Gain-Bandwidth Product 
Input Off Voltage 

Input On Voltage 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 


& SAMSUNG 


* Electronics 


BVceo 
BV cto 
Ico 

re 
Vce(sat) 
Cob 


fr 
Vi(off) 
Vi(on) 
Ry 

R; /Ro 


50 V 

50 V 

10 V 
100 mA 
300 mw 
150 °C 


lc=10pA, IE= 
lc=100pA, ue 
Vop=40V, lE=O 
Voe=5V, lc=5mA 
lc=10mA, lp=0.5mA 
Vces=10V, le=O 
f=1MHz 

Vce=5mA, lc=10V 
Vee=5V, lo=1OOuA 
VcE=0.3V, Ilc=2mA 


Collector (Output) 


Emitter (Gnd) 
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KSR1207 NPN EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURRENT GAIN 


cs HF 1000f-—— 


i 


SS ie ae ote aie 
+——+—+ 
—— 
+ 
+ 


Ea 
i 


CURRENT GAIN 
on 
fe) 


hre, DC & 
= 

i H 
it \ 


Vi (on) (¥), INPUT VOLTAGE 


iii ee 


30 50 100 0.1 0305 <1 


3.5 10 30 50 100 


ic(mA), COLLECTOR CURRENT Ic(mA), COLLECTOR CURRENT 
INPUT OFF VOLTAGE 


POWER DERATING 


200 


150 


Py(mW), POWER DISSIPATION 


100 


Ic(uA), COLLECTOR CURRENT 


V(OFFXV), INPUT OFF VOLTAGE T¢°C), AMBIENT TEMPERATURE 
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KSR1208 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=47KQ, R,=22KQ) 
¢ Complement to KSR2208 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
| Collector- Emitter Breakdown Voltage 
Collector Cutoff Current 
DC Current Gain 
Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


BV ceo 
BVceo 
IcBo 

Nee 
Vce(sat) 
fr 

Cob 


Vi(off) 
Vi(on) 
R, 

R,/Re 


-—55~ 150 


lc=10pA, lE=O 
lc=100pA, Ip=0 
Vop=40V, lE=O 
Vce=5V, Ilc=5mA 
lc=10mA, lg=0.5mA 
Vce=5mA, lc=10V 
Vop=10V, lE=O 
f=1.OMHz 

Vce=5V, lc=100pLA 
Voce=0.3V, Ilc=2mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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KSR1208 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 


INPUT ON VOLTAGE 
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T,(°C), AMBIENT TEMPERATURE 
V (OFF) (V) INPUT OFF VOLTAGE 
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KSR1209  =~—sCNPPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

¢ Built in bias Resistor (R=4.7KQ) 

e Compiement to KSR2209 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 40 
Collector-Emitter Voltage ; 40 
Emitter-Base Voltage : 5 
Collector Current . 100 


Collector Dissipation 300 


Junction Temperature 150 
Storage Temperature -—55~ 150 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BVceo lc=100yA, le=O 


Collector-Emitter Breakdown Voltage | BVceo Ic=1mA, lp=O 
Coliector Cutoff Current IcBo Vcp=30V, IE=O 
DC Current Gain Nee Vce=5V, Ic=1MmA 
Collector-Emitter Saturation Voltage | Vce(Ssat) | lc=10mA, ls=1mA 


Cob. Vcop=10V, IeE=O 
f=1MHz 


VceE=10V, ic=5mA 


Output Capacitance 


Current Gain-Bandwidth Product 
Input Resistor 


fr 
R 


Equivalent Circuit 


Collector (Output) 
R 
Base (Input)\Q-—_——_——_apary— 


Emitter (Gnd) 


ees” ee mare 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1209 


COLLECTOR-EMITTER SATURATION VOLTAGE 


DC CURRENT GAIN 


300 500 1000 


100 


Ic(mA), COLLECTOR CURRENT 


tc(mA), COLLECTOR CURRENT 


POWER DERATING 
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T.(°C), AMBIENT TEMPERATURE 
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KSR1210 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=10KQ) 

« Complement to KSR2210 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 40 
Collector-Emitter Voltage 40 
Emitter-Base Voltage 5 
Collector Current 100 
Collector Dissipation 300 
Junction Temperature . 150 
Storage Temperature | —55~150 


Collector-Base Breakdown Voltage BV cso lc= 100A, E=O 
Emitter-Emitter Breakdown Voltage BV ceo l—E=1mA, Ils=O 
Collector Cutoff Current IcBo Vcp=S30V, le=0 
DC Current Gain Nee Vce=5V, lo=1MmA 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, ls=1mA 
Output Capacitance Cob Vep=10V, Ie=O 
f=1MHz 
Current Gain-Bandwidth Product fr Voce=10V, Ilc=5mA 
Input Resistor R 


Equivalent Circuit 


Collector (Output) 


Emitter (Gnd) 


4 


_ Emitter 2. Collector 3. Base 
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NPN EPITAXIAL SILICON TRANSISTOR 


KSR1210 


COLLECTOR-EMITTER SATURATION VOLTAGE 


DC CURRENT GAIN 


300 500 1000 


Ic(mA), COLLECTOR CURRENT 


i(mA), COLLECTOR CURRENT 


POWER DERATING 
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T,(°C), AMBIENT TEMPERATURE 
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KSR1211 | NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit TO-92S 
Driver circuit 

e Built in bias Resistor (R=22K(Q) 

e Complement to KSR2211 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature —55 ~ 150 


1. Emitter 2. Coliector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition 


Collector-Base Breakdown Voltage BV cso lc=100yA, Ie=O 40 

Emitter-Emitter Breakdown Voltage BV ceo le=1mA, Ip=0 40 

Collector Cutoff Current lcBo Vop=30V, Ie=0 

DC Current Gain Nee Vce=5V, Ilc=1mMA 100 

Collector-Emitter Saturation Voltage | Vce(sat) | Ilb=10mA, ls=1imA 

Output Capacitance Cob Vcp=10V, le=O 3.7 

f= 1 MHz 

Current Gain-Bandwidth Product | fy Vce=10V, Ilc=5mA 250 

| 15 22 


Input Resistor R 


Equivalent Circuit 


Collector (Output) 


R 
Base (Input)}Q—————— Aap 


“Emitter (Gnd) 


Perms eee = _ a 
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KSR1212 | NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) eee Se eee 


*¢ Switching Circuit, Inverter, Interface circuit TO-92S 
Driver circuit 

e Built in bias Resistor (R=47KQ) 

e Complement to KSR2212 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


| Coa «tye ei ae el 
| Characteristic Symbol Rating | Unit | 
| Collector-Base Voltage Vso 40 | V 
| Collector-Emitter Voltage VoEo 40 | V 
Emitter-Base Voltage | Veo 5 | Vv 
Collector Current i.e 100 / mA 
| Collector Dissipation | Po 300 | mW 
Junction Temperature Ti 150 » °C | 
| Storage Temperature | Tstg —55 ~ 150 | °C 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


ee enn ah 


| Characteristic Test Condition 

Sian Rea IP ch RS nde Pe AOR Ae seo ee ote ae 

I 

| Collector-Base Breakdown Voltage BV cso lc=100pA, Ie=0 

| Emitter-Emitter Breakdown Voitage BVceo | fe=1mMA, Ip=0O 
Collector Cutoff Current lcBo Vop=30V, Ie=O 
DC Current Gain Nee Vce=5V, Ilc=1MA 
Collector-Emitter Saturation Voltage Vce(Sat) ilc=10mA, lp=1mA 
Output Capacitance Cob Vcp=10V, Ie=0 

| f=1MHz 
| Current Gain-Bandwidth Product | fr | Vce=10V, Ilc=5mA 
| Input Resistor | R 


Equivalent Circuit 


R : 
Base sno any [7 


Collector (Output) 


Emitter (Gnd) 


&§ SANMISUNG , Fae 


Electronics 


KSR1213 


NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 


e Built in bias Resistor(R, = 2.2KQ, Beene) 


e momplement to KSR2213 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


Vi(off) 
Vi(on) 


—55 ~ 150 


Ic=10yA, le=O 

ic= 100A, lIs=O 
Vcp=40V, le=O 
Vce=5V, lc=5mA 
lc=10mA, Ip=0.5mA 
Vce=5mA, Ilc=10V 
Vcp=10V, leE=O 
f=1.OMHz 

Vce=5V, lc=100pA 
Vce=0.2V, Ilc=5mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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KSR1214 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R, = 4.7K2, R,=47KQ) 
¢ Complement to KSR2214 


TO-92S 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic i i : 
Collector-Base Voltage 50 YD 
Collector-Emitter Voltage 50 I 
Emitter-Base Voltage 10 
Collector Current 100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature -—55 ~ 150 

' 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV ceo lc=10pA, Ie=O 

Collector-Emitter Breakdown Voltage | BVceo lc=100yA, !g=0 

Collector Cutoff Current IcBo Vop=40V, Ie=0 

DC Current Gain Nee Voe=5V, Ilo=5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lc=10mA, lgp=0.5mA 

Current Gain-Bandwidth Product fr Vce=5mA, Ioe=10V 

Output Capacitance Cob Vop=10V, Ie=0O 
f=1.OMHz 

Input Off Voltage Vi(off) Voce=5V, Ilc=100uA 

Input On Voltage Vi(on) Voce=0.2V, Ilc=5mA 

Input Resistor R; 

Resistor Ratio R,/Re 


Equivalent Circuit 
Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR2001 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit | ToO-92 
e Built in bias Resistor (R,=4.7KQ, R,=4.7KQ) 
¢ Compiement to KSR1001 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic - Symbot Rating Unit 


Collector-Base Voltage Vso = 50 
Collector-Emitter Voltage VcEO —50 : 
Emitter-Base Voltage VeEBo —10 Vv 
Collector Current | Ic —100 mA 
Collector Dissipation Po 300 mw 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg -55~ 150 °C 


1. Emitter 2. Collector 3. Base 


BVcgo 
BV ceo 
IcBo 
Nee 
Vce(sat) 
fr 
Cob 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Ilb=—10pA, le=0 
lc=—100pA, Ip=0 

Vosa= — 40V, le=O 

Vce= — 5V, lc=—-10mA 
lc=—-10mA, lgp=—-O0.5mA 
Vce=—5mA, lc=-10V 
Vcp=—10V, le=O 
f=1.OMHz 

Vce= — 5V, lc=- 100A 
Vce= —0.3V, lc=—-20mA 


Vi(off) 
Vi(on) 
R; 

R,/Re 


Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2001 


DC CURRENT GAIN 


¢ 


INPUT ON VOLTAGE 
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KSR2002 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 


¢ Built in bias Resistor(R,=10KQ, R,=10KQ) 


¢ Complement to KSR1002 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

| Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 


Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 
input Resistor 
Resistor Ratio 


Equivalent Circuit 


Ri 
Base (Input) 


BVcgo 
BVcto 
Ico 

Dre 
Vce(sat) 
fr 

Cob 


Vi(off) 
Vi(on) 
R, 

R,/Re 


-—55 ~ 150 


Ic=—10pA, le=O 
lc=—100pA, Ip=O 
Vcp=—40V, lE=O 
Voce=—5V, lc=—-5mA 
lc=—10mA, le=—0.5mA 
Vce=—5mA, lc=-10V 
Vecsp=—10V, Ie=0 
f=1.OMHz 

Voce= — 5V, lc=—100uA 
Vce= —-0.3V, lc=—-10mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Base 3. Collector 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2002 


DC CURRENT GAIN 


INPUT ON VOLTAGE 
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KSR2003 _— 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R,=22K0, R,=22KQ) 
@ Complement to KSR1003 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


Characteristic 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Collector 3. Base 


Min Typ Unit 
Collector-Base Breakdown Voltage lc=—10yA, IE=O V 
Collector-Emitter Breakdown Voltage Ic=—100pA, Ip=O Vv 
Collector Cutoff Current Vcp=—40V, Ie=0 yA 
DC Current Gain Vce=—5V, lc=—SmA 
Collector-Emitter Saturation Voltage Ilc=—10mA, lg=—0.5mA V 
Current Gain-Bandwidth Product Vce=—5mA, Ic=—10V 200 MHz 
Output Capacitance Vog=-—-10V, Ie=O 5.5 pF 
| | f=1.0MHz 
Input Off Voltage Vi(off) Voe=— SV, Ilc=—100pnA V 
Input On Voitage | Vi(on) Voce=—0.3V, lo=—-5mA V 
Input Resistor 22 KQ 


Resistor Ratio . 1 


Equivalent Circuit 


Collector (Output) 


Base (input) 


Emitter (Gnd) 
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KSR2003 PNP EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR2004 | _ PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=47KQ, R,=47KQ) 
¢ Complement to KSR1004 


ABSOLUTE MAXIMUM RATINGS (T.=25°C) 


Characteristic 


Collector-Base Voltage -—50 
Collector-Emitter Voltage -—50 
Emitter-Base Voltage 1) 
Collector Current -—100 
Collector Dissipation 300 
Junction Temperature l 150 
Storage Temperature ~55 ~150 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BV cso lc=—10yA, le=O 
Collector-Emitter Breakdown Voltage | BVceo lc=—100yA, Ig=0 
Collector Cutoff Current IcBo | Vep=—40V, Ie=0 
DC Current Gain Nee Vce=—5V, Ilc=—5mA 
Collector-Emitter Saturation Voltage Vce(sat) lc=—10mA, lg=—0.5mA 
Current Gain-Bandwidth Product _ - Vce=—5mA, Ilc=—10V 
Output Capacitance a Vcp=—10V, le=O 

| a f=1.OMHz 
Input Off Voltage | Vce=—5V, Ilc=—100uA 
Input On Voltage Vce=—0.3V, Ilo=—- 2mMA 
Input Resistor | 
Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR2004 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
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KSR2005 ~~ PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION @ias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

© Built in bias Resistor (R,=4.7KQ, R,=10KQ) 

« Complement to KSR1005 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage —50 
Collector-Emitter Voltage —50 
Emitter-Base Voltage 40 
Collector Current —100 
Collector Dissipation | 300 
Junction Temperature 150 
Storage Temperature -55~150 | 


1. Emitter 2. Collector 3. Base 


Gollactor: Base Breakdown Voltage BVcso lc=—10pA, le=O 
Collector-Emitter Breakdown Voltage | BVceo lc=—-100yA, Ilp=O 
Collector Cutoff Current IcBo Vop=—40V, Ile=O 

DC Current Gain Dre Voce=—5V, Ilc=—-5mA 
Collector-Emitter Saturation Voltage Vce(sat) lc>=-—10mA, lgp=—0.5mA 
Current Gain-Bandwidth Product Cob Vep=—10V, Ie=0 
f=1MHz 

Current Gain-Bandwidth Product fr ~Vce= — 10V, le=—5mA 
Input Off Voltage . Vi(off) Vee=—5V, Ilc=—- 100A 
Input On Voltage Vi(on) Vce=—0.3V, Io=—20mA — 
Input Resistor R; 

Resistor Ratio R;/Ro 


Equivalent Circuit 
Collector (Output) 


Base (Input) 


Emitter (Gna) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2005 


DC CURRENT GAIN 
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KSR2006 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION Gias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=47KQ) 

¢ Complement to KSR1006 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage | —50 
Collector-Emitter Voltage —50 
Emitter-Base Voltage —-10 
Collector Current —100 
Collector Dissipation 300 
Junction Temperature l 150 


—55 ~150 : 
Storage Temperature 1. Emitter 2. Collector 3. Base 


Collector- Base Breakdown Voltage BV cso lc=—10pA, Ile=O 

Collector-Emitter Breakdown Voltage | BVceo lc=—100yzA, Ip=O 

Collector Cutoff Current IcBo Vcs= —40V, lE=O 

DC Current Gain Nee Vce=—-5V, lo=—5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | Ilc=—10mA, ls=—O.5mA 

Output Capacitance Cob Vcp=—10V, Ie=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=—10V, Ilc=—5mA 

Input Off Voltage Vi(off) Voce=—5V, Ilc=—100uA 

Input On Voltage Vi(on) Voe=—0.3V, lo=—1MA 

Input Resistor R; 

Resistor Ratio R,/Re 


Equivalent Circui 
quivalent Circuit Collector (Output) 


Emitter (Gnd) 
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KSR2007 © 


SWITCHING APPLICATION @ias Resistor Built In) ee eee 


* Switching Circuit, Inverter, Interface circuit TO-92 
Driver circuit 

® Built in bias Resistor (R,=22K2 R,=47KQ) 

¢ Complement to KSR1007 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit | 


Collector-Base Voltage 


Collector-Emitter Voltage VcEo 
Emitter-Base Voltage VeBo 
Collector Current Ic —100 mA 


Collector Dissipation 
Junction Temperature 
Storage Temperature 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Equivalent Circuit 


Collector (Output) 


Emitter (Gnd) 


SAMSUNG 


Electronics 


Coliector-Base Breakdown Voltage BV cso Ilc=—10pA, Ie=O 

Collector-Emitter Breakdown Voltage | BVceo ic=—100,A, Ip=0 

Collector Cutoff Current Icso Vos=— 40V, Ie=0O 

DC Current Gain Nee Vce=—5V, le=—5mA 

Collector-Emitter Saturation Voltage Vce(sat) Ilc=—10mA, lp=—-O0.5mA 

Current Gain-Bandwidth Product Cob Vep=—10V, lE=0 5.5 
f=1MHz 

Current Gain-Bandwidth Product fr Voce=—-10V, Ilc=—5mA 200 

Input Off Voltage Vi(off) Vce=—5V, Ilc=-—-100uA 

Input On Voltage Vi(on) Voe=—0.3V, Ilc=—-2mA 

Input Resistor 22 

Resistor Ratio 0.47 


Max 


—0.1 


—-0.3 


2.0 
29 


1. Emitter 2. Collector 3. Base 


0.52 


PNP EPITAXIAL SILICON TRANSIST OR 


376 


KSR2007 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2008 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
=47KQ, R,=22KQ) 


e Built in bias Resistor (R, 
¢ Complement to KSR1008 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


BVceo 
BV ceo 
Ico 

Dre 
Vce(sat) 
fr 

Cob 


Vi(off) 
Vi(on) 


lc=—10pA, =O 
Ilc=—100pA, Ip=0 
Vep=—40V, iE=O 
Vce=—5V, lc=—-5mA 
lc=—10mA, lp=—0.5mA 
Vce=—5mA, lc=—-10V 
Vcp=—10V, lE=O 
f=1.0MHz 

Voe=—5V, Io=—-100pnA 
Vce=—0.3V, lc=—-2mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 


& SAMSUNG 


Electronics 


378 


PNP EPITAXIAL SILICON TRANSISTOR 


KSR2008 


DC CURRENT GAIN 
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KSR2009. =—S#@ NP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

° Built in bias Resistor (R=4.7KQ) 

¢ Complement to KSR1009 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage V 
Collector-Emitter Voltage Voeo —40 V 
Emitter-Base Voltage VeEBo -—5 V 
Collector Current Ic —100 mA 
Collector Dissipation 300 mW 
150 °C 


~-55~ 150 a 1. Emitter 2. Collector 3. Base 


Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage BV cso lc=—100,A, le=O 

Collector-Emitter Breakdown Voltage | BVceo lc=—1mA, ls=O 

Collector Cutoff Current IcBo Vcp=—30V, IeE=O 

DC Current Gain Nee Vce=— 5V, Ilc=—-1MA 

Collector-Emitter Saturation Voltage | Vce(sat) | l=—10mA, lbp=—1mA 

Output Capacitance Cob Vop=—10V, IE=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=-—10V, Ilc=—5mA 

Input Resistor R, 


Equivalent Circuit Collector (Output) 


Base (Input 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2009 
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DC CURRENT GAIN 
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KSR2010 == ~—s~@PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built a 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=10K ) 

¢ Complement to KSR1010 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage BV cso 
Collector-Emitter Breakdown Voltage | BVceo 
Collector Cutoff Current IcBo 

DC Current Gain Nee 
Collector-Emitter Saturation Voltage | Vce(sat) 
Output Capacitance Cob 


Current Gain-Bandwidth Product fr 
Input Resistor R 


Equivalent Circuit 


lc=—100pA, Ie=0 
le=—1mA, lIp=O 
Veg=—- 30V, lE=O 
Vce= — 5V, lc=—-1mA 
lc=—10mA, lp=—1mA 
Vop=— 10V, lE=O 
f=1MHz 

Vce=— 10V, Ic=—-5mA 


Collector (Output) 


Base (input) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2010 


COLLECTOR-EMITTER SATURATION VOLTAGE 
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SWITCHING APPLICATION (Bias Resistor Built in) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

© Built in bias Resistor (R=22KQ) 

¢ Complement to KSR1011 


| 

Characteristic _ Symbol Rating Unit | 

; ce nt ‘ 
Collector-Base Voltage Vso -40 | V 
Collector-Emitter Voltage VoEo | ~-~40 | V 
Emitter-Base Voltage VeBo | —& | ov 
Collector Current Ic | —100 ; mA 
Collector Dissipation Pe 300 | mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~ 150 °€ 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV cso lc= — 100A, Ie=O 

Collector-Emitter Breakdown Voltage | BVcro lE=—1mA, lg=0 

Collector Cutoff Current IcBo Ves=—30V, Ie=O 

DC Current Gain Nee Voe= —-5V, Ilo=—-1mA 

Coilector-Emitter Saturation Voltage | Vce(sat) | lc6=—10mA, Is=—1mMA 

Output Capacitance Cob Vep=—10V, IE=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=—10V, ic=—5mA 

Input Resistor R 


Equivalent Circuit 
Collector (Output) 


Base (Input)@-- 


Emitter (Gnd) 
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KSR2012 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) ps 


© Switching Circuit, Inverter, Interface circuit TO-92 


Driver circuit 
e Built in bias Resistor (R=47KQ) 
# Compiement to KSR1012 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
a aT SOR 

Collector-Base Voltage Vego -—40 V 
Collector-Emitter Voltage VeEo =dQ* V 
Emitter-Base Voltage VeRO =5 V 
Collector Current Ic -100 mA 
Collector Dissipation Po 300 mw 
Junction Temperature | Tj 150 eC 
Storage Temperature Tstg —55 ~ 150 °C 1. Emitter 2. Collector 3. Base 


fe ae eee 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


| Characteristic 


Collector-Base Breakdown Voltage BV cro 
Collector-Emitter Breakdown Voltage | BVceo 
Collector Cutoff Current 


lb=—100pA, I= 
lc=—1mA, oo 
Vesp= —30V, fe=0 


IcBo 


DC Current Gain Nee Vce= — 5V, Ilc=—1mMA 
Collector Emitter Saturation Voltage | Vce(sat) | lb=—10mA, ls=—1mA 
Output Capacitance Cob Vep=-—-10V, le=O 


f=1MHz 
Vce=—- 1 OV, lc= —5mA, 


hee 
R 


Current Gain Bandwidth Product 
Input Resistor 


Equivalent Circuit 


Collector (Output) 


Base (InputG— 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 


e Built in bias Resistor (R,=2.2KQ, R,=47KQ) 


e Complement to KSR1013 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


| Input Off Voltage 
| Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


BV cso 
BVceo 
lcBo 

Nee 
Vce(Sat) 
fr 

Cob 


Vi(off) 
Vi(on) 
R, 

R,/Ro 


Ilc=—10pA, =O 
lb=—100yA, Ip=0 
Vop= —40V, lE=O 
VceE=—5V, lo=—5mA 
Ilc=—10mA, lgz=—-O0.5mA 
Vocp=—5mA, lc=—-10V 
Vcp=—10V, leE=0O 
f=1.OMHz 
Vocp=—5V, lc=—100pA 
Vece=—0.2V, lc=—-10mA 


Collector (Output) 


Emitter (Gnd) 


1.- Emitter 2. Collector 3. Base 
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KSR2014 PNP EPITAXIAL SILICON TRANSISTOR 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,= 4.7K2, R,=47KQ) 
¢ Complement to KSR1014 


SWITCHING APPLICATION (Bias Resistor Built In) oe 
TO-92 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Characteristic Symbol Rating Unit | 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voitage 


Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Emitter 2. Collector 3. Base 


1. 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


ee 

Collector-Base Breakdown Voltage BVcpo =|: Ic= — 100A, I= 

Collector-Emitter Breakdown Voltage | BVceo Ilc=—-100zA, Ip= s 

Collector Cutoff Current IcBo Vop=—40V, IeE=0 

DC Current Gain Nee Vce=—5V, Ilo=—-5mA 

Collector-Emitter Saturation Voltage Vce(sat) Ilc=—10mMmA, lg=—O0.5mA 

Current Gain-Bandwidth Product fr Vce=—5mA, Ilc=—-10V 

Output Capacitance Cob Vep=—10V, IE=0 
f=1.O0MHz 

| Input Off Voltage Vi(off) Voe=—5V, Ile=—100pA | 

| Input On Voltage Vi(on) Vop=—0.2V, Ilc=—5mA 

Input Resistor at 

Resistor Ratio R,/Re 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=4.7KQ, R,=4.7KQ) 

¢ Complement to KSR1101 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) | 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


—50 
—50 
—-10 
100 
200 
150 
~55 ~ 150 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS lia = 25°C) 


Characteristic 


Collector-Base Breakdown Voitage BVcgo 
Collector-Emitter Breakdown Voltage | BVceo 
Collector Cutoff Current loBo 


DC Current Gain Nee 
Collector-Emitter Saturation Voltage | Vce(sat) 
Current Gain-Bandwidth Product 
Output Capacitance 


Vi(off) 
Vi(on) 


input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


c= re =O 
lc=—100pA, Ie=O 
Vesp=—40V, IE=O 
Vce=—5V, lc=—-10mA 
lc=—10mA, lgs=—O0.5mA 
Voce=— 5mA, lc=—-10V 
Vep=— 10V, lE=O 
f=1.0MHz 

Vee=—5V, Ilc=—100yuA 
Vee=—0.3V, Ilc=—-20mA 


Marking 


Collector (Output) 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2101 


DC CURRENT GAIN 


INPUT ON VOLTAGE 
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KSR2102 | PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=10KQ) 

¢ Complement to KSR1102 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic 

Collector-Base Voltage V 

Collector-Emitter Voltage VceEo —50 V 

Emitter-Base Voltage VeBo -—10 V 

Collector Current Ic —100 mA 

Collector Dissipation Po 200 mW 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg —55 ~ 150 °C | 1. Base 2. Emitter 3. Collector 


BVcgo 
BVceo 
IcBo 
Nee 
Vce(sat) 


lc=—10pA, le=O 
lb=—100pA, Ip=0 
Voep=—40V, le=O 
Vce=— 5V, lc=—-5mA 
lc=—-10mA, lIp=—O.5mA 
Vce=—5mA, lc=—-10V 
Vea=—10V, le=O 
f=1.0MHz 

Vce=— 5V, Ilc=—100uA 
Vce= —0.3V, lc=—-10mA 


Collector-Base Breakdown Voltage 
Coliector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Vi(off) 
Vi(on) 


Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit Marking 


Collector (Output) 


R, 
Base (Input}(@—--——-AAAy— 


R, 


Emitter (Gnd) 
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KSR2103. =~—sS@P NP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) ———— 


¢ Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=22KQ2, R,=22K) 

e Complement to KSR1103 . 


ABSOLUTE MAXIMUM RATINGS (T.=25°C) 


Collector-Base Voltage Vso -—50 V 

Collector-Emitter Voltage Vero —50 V 

Emitter-Base Voltage VeBo —  =10 V 
Collector Current lc —100 mA. | 
| Collector Dissipation Pe 200 mW 
| Junction Temperature Tj 150 °C 
| Storage Temperature Tstg —55 ~ 150 °C 1. Base 2. Emitter 3. Collector 

eae le SPE EAT ee PERRO! eee eee em ee Tae eee Oe 
ee ee ee eee cs 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Test Condition Min Typ | 
Coliector-Base Breakdown Voltage BVceo lc=—10yA, le=0 — 50 
Collector-Emitter Breakdown Voltage | BVceo Ilc=—100pA, Ig=O ~-50 
Collector Cutoff Current IcBo Vop= —40V, le=O | 
DC Current Gain Nee Voce=—5V, Ilo=—5mA 56 
Collector-Emitter Saturation Voltage | Vce(sat) | lc=—10mMA, Ip=—0.5mA 
Current Gain-Bandwidth Product fr Vce=--5mA, lc=—-10V 200 
Qutput Capacitance Cob Vop=—10V, Ie=O 5:5 

f= 1.OMHz 
Input Off Voltage Vi(off) Vee= — SV, Ilc=— 100A =0.5 
input On Voltage Vi(on) Voce=—0.3V, lo=—5mA 
input Resistor 15 22 
Resistor Ratio 0.9 1 
Equivalent Circuit Marking 


Collector (Output) 


R, 


Base (Input)}@——_—4frg— 


Emitter (Gnd) 
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KSR2104 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=47KQ, R,=47KQ) 

¢ Complement to KSR1104 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 

| Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Junction Temperature 
Storage Temperature 


Collector-Base Breakdown Voltage BV cso 
Collector-Emitter Breakdown Voltage | BVceo 
Collector Cutoff Current IcBo 

DC Current Gain | Nee 
Collector-Emitter Saturation Voltage | Vce(sat) 
Current Gain-Bandwidth Product 

Output Capacitance 


| Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


Collector (Output) 


-50 

= 50 

—10 
—-100 

200 

150 
—55 ~ 150 


Base 2. Emitter 3. Collector 


1. 


lc=—10pA, lE=0 
lc=—100pA, Ip=O 
Vop=—40V, lE=O 
Vce=— 5V, lb=—-5mA 
Ilc=—10mA, lp=—-O0.5mA 


Voe=—5mA, Ilc=—-10V 
Vop=—10V, le=0 
f=1.O0MHz 

VceE= — 5V, lc=—-100uA 
Voe= —0.3V, lc=—-2mMA 


Marking 
= 
R54 
as ee co 


Emitter (Gnd) 
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KSR2105 — eo PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


@ Switching Circuit, Inverter, interface circuit 
Driver circuit . 

¢ Built in bias Resistor (R,=4.7KQ, R,=10KQ) 

¢ Complement to KSR1105 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 

Collector-Base Voltage Vego —50 V 

Collector-Emitter Voltage VecEo —50 V 

Emitter-Base Voltage VeEBo = 1.0 V 

Collector Current Ic —100 mA 

Collector Dissipation Po 200 mW 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg —55 ~ 150 °C 1. Base 2. Emitter 3. Collector 


Characteristic 


Collector-Base Breakdown Voltage BV cso lc=—10uA, Ie =O 

Collector-Emitter Breakdown Voltage | BVceo lc=—100,A, lp=O 

Collector Cutoff Current IcRo Vop=—-40V, Ie=0 

DC Current Gain Nee Voce=—5V, lo=—-5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lcb=—10mA, lg=—0.5mA 

Current Gain-Bandwidth Product Cob Vop=-—10V, lE=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=—10V, Ilc=—-5mA 

Input Off Voltage Vi(off) Voce=— 5V, Ile=—100LA 

Input On Voltage Vi(on) Vce=—0.3V, le=—-20MA 

Input Resistor R, 

Resistor Ratio R,/Re 


Equivalent Circuit 
Collector (Output) 


Base (input\}Q@—— 


Emitter (Gnd) 
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KSR2106 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) oe gee 


¢ Switching Circuit, Inverter, Interface circuit SOT-23 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=47K) 

¢ Complement to. KSR1106 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic _ Symbol Rating Unit 
Collector-Base Voltage Veso —50 V 
Collector-Emitter Voltage VeEo —50 V 
Emitter-Base Voltage VERO | —10 V | 
Collector Current lc | —100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg ears to Me 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


[sents [ort temas Tm [oe [om To 

Collector-Base Breakdown Voltage BV cso Ilc=—10yA, IE=O 

| Collector-Emitter Breakdown Voltage | BVceo Ilc=—100yA, Ip=O ' 

Collector Cutoff Current Ico Vcp=—40V, Ie=O pA 

DC Current Gain Nee Voce=—5V, Ilo=—-5MA 

Collector-Emitter Saturation Voltage Vce(sat) lc=—-10mMA, Ilg=—0.5mA V 

| Output Capacitance Cob Vep=—10V, Ie=O 5:5 pF 
f=1MHz 

Current Gain-Bandwidth Product fr Voce=—10V, Ilc=—5mA 200 MHz 

Input Off Voltage Vi(off) Voce=—5V, Ilc=— 100A V 

Input On Voltage Vi(on) Voe=—0.3V, Ilc=—1ImMA V 

Input Resistor at 10 KQ 

Resistor Ratio R,/Re 0.21 

Equivalent Circuit Marking 


Collector (Output) 


Emitter (Gnd) 
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SWITCHING APPLICATION @ias Resistor Built In) 


@ Switching Circuit, Inverter, Interface circuit 


Driver circuit 


e Built in bias Resistor (R,=22K 0, R,=47KQ) 


¢ Complement to KSR1107 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
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PNP EPITAXIAL SILICON TR 


Characteristic Symbol | Rating Unit | 
bas a0 yamennmenimariernemanenaassneinaren tt (las i ae saan aa Tas RL IR 
| 

Collector-Base Voltage Vopo | —-50 VV 

Collector-Emitter Voltage Voceo | —50 V 
| Emitter-Base Voltage | Vewo | —10 V 

Collector Current Io i —100 | mA 
| Collector Dissipation Po 200 mw 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg | —95 ~ 150 °C 1. Base 2. Emitter 3. Coliector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) — 


Characteristic 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Current Gain-Bandwidth Product 
Input Off Voitage 

Input On Voltage 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 


Base (InouthGQ— 


Electronics 


Symbol - Test Condition 


BV cso 
BV ceo 
IcBo 

NFE 
Vce(Sat) 
Cob 


Min Typ 
lb=—10pA, le=0 
Ilo=— 100nA, lp=O 
Vocp= — 40V, le=0O —O.1 
Voe=—5V, l= —5SmA 
Ilc=—-10mA, Ip=—O.5mA —-0.3 | 
Vop=— 10V, E=0O 5:5 
f=1MHz 
Vce=—10V, Ilc=—5mA 200 
Ver=—5V, le=—100pA 
Voe= —0.3V, lo=—2mA 2.0 
22 29 
0.47 0.52 
Marking 


Collector (Output) 


Emitter (Gnd) 
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KSR2108 — PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit . 

e Built in bias Resistor (R,=47KQ, R,=22KQ) 

e Complement to KSR1108 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage —50 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


-—55 ~ 150 


1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voltage lc=—10pA, le=O 

Collector-Emitter Breakdown Voltage lc=—100,A, Ip=O 

Collector Cutoff Current Voep=—40V, le=O 

DC Current Gain Voce=—5V, lo=—5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lb=—10mA, ls=—0.5mA 

Current Gain-Bandwidth Product fr Vce=—5mA, Ilc=—-10V 

Output Capacitance Cob Vop=—10V, IE=O 
f=1.0MHz 

Input Off Voltage Vi(off) Vce=— 5V, Ilo=—100uA 

Input On Voltage Vi(on) Voe=—0.3V, Ilc=—-2mA 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 
Collector (Output) Marking 


Emitter (Gnd) 
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KSR2109 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

¢ Built in bias Resistor (R=4.7KQ) 

¢ Complement to KSR1109 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voltage lc=—100yA, le=O 

Collector-Emitter Breakdown Voltage Ic=—1mA, lg=O 

Collector Cutoff Current Vop=—30V, le=O 

DC Current Gain Voce=—5V, Ilc=—-1MA 

Collector-Emitter Saturation Voltage | Vce(sat) | lb=—10mA, lk=—1mA 

Output Capacitance Cob Vcp=—10V, Ie=O 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=—10V, Ilb=—-5mA 

input Resistor R; 


Equivalent Circuit ; Marking 
Collector (Output) 


Base (input) 


Emitter (Gnd) 
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KSR2110 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION @ias Resistor Buiit In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=10KQ) 

e Complement to KSR1110 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voitage BVczo lc=—100,A, IE=O 

Collector-Emitter Breakdown Voltage | BVceo le=—1mA, lg=O 

Collector Cutoff Current lcBo Vcp=—30V, lE=O 

DC Current Gain | hee Vce=—5V, Ilc=—1mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lc-=—10mA, le=—1mA 

Output Capacitance Cob Vcp=—10V, Ie=O 
f=1MHz 


Current Gain-Bandwidth Product fr Vce=—10V, Io=—5mA 
Input Resistor R 


Equivalent Circuit Marking 
Collector (Output) 
Pond 
eae 
R 
Base (Input)}(@—————4A\fy—— R 6 0 
= 
ae Ed 


Emitter (Gnd) 
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KSR2111 ae PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) Co 
e Switching Circuit, Inverter, Interface circuit SOT-23 


Driver circuit 
e Built in bias Resistor (R=22KQ) 
¢ Complement to KSR1111 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


Characteristic 


Collector-Base Voltage —40 V 

Collector-Emitter Voltage VoEo -40 V 

Emitter-Base Voltage Veso —5 V 

Collector Current Ic —100 mA 

Collector Dissipation Pe 200 mW 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg -—55 ~ 150 . 

1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voltage : lc=—100pA, Ie=O 

Collector-Emitter Breakdown Voltage lEe=—1mA, lp=O 

Collector Cutoff Current Vop=—30V, Ie=O 

DC Current Gain Vce=—5V, ll=—-i1mA 

Collector-Emitter Saturation younge Vce(sat) | lb=—10mA, le=—-1mA 

Output Capacitance Cob Vcp=—10V, le=O 
f=1MHz 

Current Gain-Bandwidth Product fy Vce=—10V, Ilc=—5mA 

input Resistor R 


Sit var Markin 
quivalent Circuit Collector (Output) : 


Base (input) 


Emitter (Gnd) 


& SAMSUNG 408 
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KSR21 12 — PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=47KQ) 

e Complement to KSR1112 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso —40 V 
Collector-Emitter Voltage VcEO —40 V 
Emitter-Base Voltage VeBo = V 
Collector Current Ic —100 mA 
Collector Dissipation Po 200 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 =C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition min | typ | Max 


BVcgo lc=—100yA, le=0 

BV ceo Ilb>=—-1mA, lg=O 

lcBo Vop=— 30V, le=O 

Nee Vce=—5V, Ic=—-1MA 
Vce(sat) | lc=—10mA, ls=—1mA 
Cob Vcp=— 10V, lE=O 
f=1MHz 

VcE=— 1 OV, lc=—5mA, 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector Emitter Saturation Voltage 
Output Capacitance 


Current Gain Bandwidth Product 
input Resistor 


fr 
R 


Marking 


Equivalent Circui 
: Collector (Output) 


Base (InpujtQ@— 


Emitter (Gnd) 
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KSR2113 | — PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


¢ Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=2.2KQ, R,=47KQ) 
¢ Complement to KSR1113 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature -55 ~ 150 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BVcgo lc>=—10pA, IE=O 

Collector-Emitter Breakdown Voltage | BVceo lc=—100pA, lp=O 

Collector Cutoff Current IcBo Vop= —40V, IE=O 

DC Current Gain Nee Vce= — 5V, lc=—-5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | le=—10mA, lb=—0.5mA 

Current Gain-Bandwidth Product fr Vce=—5mA, Ilo=—10V 

Output Capacitance Cob Vecp=—-10V, Ie=0O 
f=1.O0MHz 

Input Off Voltage Vi(off) Voe= —5V, Ilo=—100pRA 

Input On Voltage Vi(on) Voe=—0.2V, Ilc=—-10mA 

‘Input Resistor 

Resistor Ratio 


Equivalent Circuit Marking 


Collector (Output) 


Base (input) 


Emitter (Gnd) 
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KSR2114 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) cea anaes aes et 
¢ Switching circuit, Inverter, Interface circuit Driver circuit SOT-23 

¢ Built in bias Resistor (R, = 4.7K0, R,=47KQ) 
¢ Complement to KSR1114 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating | Unit 


Collector-Base Voltage ='50 
Collector-Emitter Voltage —50 
Emitter-Base Voltage 21) 
Collector Current ; —100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature | —55 ~ 150 | 


1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voltage lc=—10zA, Ie=O 

Collector-Emitter Breakdown Voltage lc=—100pA, Ilp=O 

Collector Cutoff Current Vep=— 40V, IE=O 

DC Current Gain Voe=—5V, lc=—5mA 

Collector-Emitter Saturation Voltage | Vce(sat) Ilc=—10mA, lgp=—0.5mA 

Current Gain-Bandwidth Product fr Vce=—5mA, Ilc=—-10V 

Output Capacitance Cob Vep=—10V, IE=O 
f=1.OMHz 

Input Off Voltage Vi(off) Voe=—5V, Ilc=— 100A 

Input On Voltage | Vi(on) Voe=—0.2V, Ilc=—5mA 

Input Resistor R, 

Resistor Ratio R,/Ro 


Equivalent Circuit : Marking 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR2201 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor (R,=4.7KQ, R,=4.7KQ) 
e Complement to KSR1201 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitier Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Collector-Base Breakdown Voltage BVcro lc=—10pA, Ie=O —50 
Collector-Emitter Breakdown Voltage | BVceo Ilc=—100pA, lp=O —50 

Collector Cutoff Current IcBo Vcp=—40V, Ie=0O 

DC Current Gain Nee Vce=— 5V, Ilc=—10mA 20 
Collector-Emitter Saturation Voltage | Vce(sat) | l=—10mA, lp=—0.5mA 

Current ‘'Gain-Bandwidth Product Vce=—5mA, Ilc=—10V 200 
Output Capacitance Vcp=—10V, le=O . 5.5 
f=1.O0MHz 

Input Off Voltage Vi(off) Voe=— 5V, Ilc=—-100nA —0.5 

Input On Voltage Vi(on) Vce=—0.3V, lce=—20mMA 

Input Resistor R, 3.2 4.7 
Resistor Ratio R,/Re 0.9 1 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2201 


DC CURRENT GAIN 


INPUT ON VOLTAGE 
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KSR2202 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R,=10KQ, R,=10KQ) 
¢ Complement to KSR1202 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 


Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Current mA 
Coliector Dissipation mW 
Junction Temperature 


Storage Temperature 


1. Emitter 2. Collector 3. Base 


ee ee 


Collector-Base Breakdown Voltage BV cro Ic=—10pA, k=O 

Collector-Emitter Breakdown Voltage | BVceo lc=—10GyA, lp=O 

Collector Cutoff Current IcBo Vep=—40V, le=0 

DC Current Gain Nee Voe=— 5V, Ilc=—-5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | lb=—10mA, Ip=—O0.5mA 

Current Gain-Bandwidth Product fr Vce=—5mA, Ilo=—10V 200 

Output Capacitance Cob Vep=—10V, Ie=0 5.5 
f=1.O0MHz 

Input Off Voitage Vi(off) Vce=—5V, Ic=—-100nA 

Input On Voltage Vi(on) Voce=—0.3V, Ilb-=—10mA 

Input Resistor R, 10 


Resistor Ratio R,/Ro : 1 


Equivalent Circuit 
Collector (Output) 


R, 
Base (Input) 


R, 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2202 


DC CURRENT GAIN 


INPUT ON VOLTAGE 
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KSR2203_ —_——=~PNP EPITAXIAL SILICON TRANSISTOR — 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 
e Built in bias Resistor(R,=22KQ, R,=22KQ) 
¢ Complement to KSR1203° 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


. . ‘ . | 
Characteristic Symbol Rating Unit 
| 

Collector-Base Voltage Vso ~ 50 V 
Collector-Emitter Voltage Veo —50 V 
Emitter-Base Voltage VeBo -10 V 
Collector Current lo —100 mA 
Collector Dissipation Po 300 | mW 
Junction Temperature aa 150 | 2C 
Storage Temperature Tstg -~55~150 | °¢ 


. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector-Base Breakdown Voltage BV cso lc=—10pA, IE=O 


Collector-Emitter Breakdown Voltage | BVceo lc=—100yA, Ip=0 
Collector Cutoff Current IcBo Vcp=—40V, Ie=O 

DC Current Gain Nee Vce=— 5V, Iloc=—5mA 
Collector-Emitter Saturation Voltage | Vce(sat) | lb=—10mA, ls=—0.5mA 
Current Gain-Bandwidth Product fr Voe=—5mMA, Ilb=—-10V 


Output Capacitance Cob Vcp=—10V, Ie=O 


f=1.O0MHz 
Input Off Voltage Vi(off) Vce=—5V, loe=—100pnA 
Input On Voltage Vi(on) Vee=—0.3V, le=—5mA 
Input Resistor R; 
R,/Re 


Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR2203 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2204 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 
e Switching circuit, Inverter, Interface circuit Driver circuit 

e Built in bias Resistor (R,=47KQ, R,.=47KQ) 

¢ Complement to KSR1204 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 
Collector-Base Voltage Veso -—50 V 
Collector-Emitter Voltage Voeo —-50 V 
Emitter-Base Voltage VeBo —10 V 
Collector Current Ic —100 mA 
Collector Dissipation Peo 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg | —~55~150 °C 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BVcso Ilc=—10pA, Ie=O 

Collector-Emitter Breakdown Voltage | BVceo lc=—100pA, Ip=O 

Collector Cutoff Current IcBo Vop=—40V, Ie=O 

DC Current Gain Nee Vce=—5V, Ilc=—5mA 

Collector-Emitter Saturation Voltage | Vce(sat) | l=—10mA, lg=—O0.5mA 

Current Gain-Bandwidth Product Voce=—5mA, Ilo=—-10V 

Output Capacitance Vep=—10V, Ie=O 
f=1.OMHz 

Input Off Voltage Vi(off) Voce=—5V, lc=— 100A 

Input On Voltage Vi(on) Voe= —0.3V, Ilo=— 2mA 

Input Resistor R; 

Resistor Ratio R,/Re 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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KSR2204 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
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Electronics 


KSR2205 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

© Built in bias Resistor (R,=4.7KQ, R,=10KQ) 

e Complement to KSR1205 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating Unit 
Collector-Base Voltage Vso —50 V 
Collector-Emitter Voltage VcEo —50 V 
Emitter-Base Voltage VeBo —-10 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 300 mw 
Junction Temperature Tj 150 °C 
Storage Temperate Tstg “Soe 190 ¢ 1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voitage 
Collector Cutoff Current 

DC Current Gain 

Coilector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Current Gain-Bandwidth Product 
Input Off Voltage 

Input On Voltage 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 


& SAMSUNG 


 Plscironics 


BV cso 
BVceo 
IcBo 

Dre 
Vce(sat) 
Cob 


fr 
Vi(off) 
Vi(on) 
R; 
R,/Re 


b= —10pA, le= 
lc=—100,zA, a 

Vcp= — 40V, le=O 
Vce=-—5V, lb=—-5mA 
lc=—10mA, lp=—-O0.5mMA 
Vcs=—10V, IE=0 
f=1MHz 

Vocp=—10V, lc=—-5mA 
Vce=—5V, lc=—-100yA 
Voe= — 0.3V, lc=—20mA 


Collector (Output) 


Emitter (Gnd) 
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KSR2206 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R,=10KQ, R,=47KQ) 

e Complement to KSR1206 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage V 

Collector-Emitter Voltage Vee6 | —50 V 

Emitter-Base Voltage VeBo —10 V 

Collector Current Ic —100 mA 

Collector Dissipation Po 300 mW 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg | ~55~ 150 °C 1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage BVcgo lc=—10yA, Ie=O 

Collector-Emitter Breakdown Voltage | BVceo Ilc=—-100,zA, lp=O 

Collector Cutoff Current lcBo Vop=—40V, Ie=O 

DC Current Gain Nee Vce=—5V, Ilo=—-5MA 

Collector-Emitter Saturation Voltage Vce(sat) lc=—10mA, Ilp=—0.5mA 

Output Capacitance Cob Vop=-—10V, le=0 
f=1MHz 

Current Gain-Bandwidth Product fr Vce=—-10V, Ic=—-5mA 

Input Off Voltage Vi(off) Voce=—5V, lo=—100"A 

Input On Voltage Voe=—-0.3V, lo=—1mA 

Input Resistor 

Resistor Ratio 


Equivalent Circuit 
Collector (Output) 


Emitter (Gnd) 
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DC CURRENT GAIN 


PNP EPITAXIAL SILICON TRANSISTOR 


INPUT ON VOLTAGE 
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KSR2207 | 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interfac 
Driver circuit 


PNP EPITAXIAL SILICON TRANSISTOR 


e circuit 


e Built in bias Resistor (R,x=22KQ2 R,=47KQ) 


¢ Complement to KSR1207 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


eg 8) V 
—50 V 
—10 V 
—100 mA 
300 mW 
150 °C 
-55~ 150 °C 1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Current Gain-Bandwidth Product 
Input Off Voltage 

Input On Voltage 

, Input Resistor 

Resistor Ratio 


Equivalent Circuit 


Electronics 


Symbol 


BVcgo 
BVceo 
IcBo 

re 
Vce(Ssat) 
Cob 


fr 
Vi(off) 


Test Condition 


lc=—10pA, le=O V 


lc=—100pA, Ig=O V 

Vep=-—-40V, Ie=O vA 

Vce= — 5V, lc=—-5mA 

lc=—-10mA, lk=—0.5mA ; V 

Vep=— 10V, lE=O pF 

f= 1MHz 

Voe=—10V, Ilc=—-5mA MHz 

Vce=— 5V, lc=—100uA : V 

Vce=—0.3V, lc=—2mMA V 
KQ 


Collector (Output) 


Ce gates 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit 


e Built in bias Resistor (R,=47KQ, R,=22KQ) 


¢ Complement to KSR1208 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Symbol 


Vso 
VcEo 
VeBo 
lc 
Po 
Tj 
Tstg 


Rating Unit 
=50 V 
-50 V 
—-10 V 

-100 mA 
300 mW 
150 °C 

—~55 ~ 150 a @ 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage 


BV cso 


Collector-Emitter Breakdown Voltage | BVceo 


Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 


Input Resistor 
Resistor Ratio 


Equivalent Circuit | 


Base (Input) 


lcBo 

hre 
Vce(sat) 
fr 

Cob 


Vi(off) 
Vi(on) 


Ic=—10pA, le=O 
lc=—100,zA, lIp=0 
Vep= — 40V, le=O 


| Vcoe=—5V, Ic= —5mA 


Ilc=—10mA, Ip=—O0.5mA 
Vce=—5mA, lc=—10V 
Vcg=— 10V, leE=O 
f=1.0MHz 

Vce= — 5V, Ilc=— 100A 
Voe=—0.3V, Ilc=—-2mA 


Collector (Output) 


Emitter (Gnd) 


1. Emitter 2. Collector 3. Base 
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KSR2208 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
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KSR2209 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching Circuit, Inverter, Interface circuit 
Driver circuit 

e Built in bias Resistor (R=4.7KQ) 

e Complement to KSR1209 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic ae ieee 


Collector-Base Voltage —-40 
Collector-Emitter Voltage -40 
Emitter-Base Voltage = 
Collector Current —100 
Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature —55~150 


1. Emitter 2. Collector 3. Base 


Collector-Base Breakdown Voltage lc=—100,zA, Ie=O 

Collector-Emitter Breakdown Voltage lc=—1mA, lp=O 

Collector Cutoff Current Vcp=— 30V, Ie=O 

DC Current Gain Vce=—5V, lc=—1mA 

Collector-Emitter Saturation Voltage lc=—10mA, lp=—1mA 

Output Capacitance Vceg=—10V, le=O 
f=1MHz 

Current Gain-Bandwidth Product Voce=—-10V, Ilb-=—5mA 

Input Resistor 


Equivalent Circuit Collector (Output) 


Base (Input 


Emitter (Gnd) 
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COLLECTOR-EMITTER SATURATION VOLTAGE 


PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 


KSR2209 
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KSR2210 — 


(IAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) er ee 


e Switching Circuit, Inverter, Interface circuit 


Driver circuit 
e Built in bias Resistor (R=10KQ) 
© Complement to KSR1210 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Sen a pe Py Ee ee ee ey ee ee Po eee ee ie ae eae 
Characteristic Symbol Rating Unit 
(caeenereneeal eaeet = 
Collector-Base Voltage Vego | —40 V 
Coliector-Emitter Voltage VEO -40 V 
Emitter-Base Voltage VeRO —5 | V 
| Collector Current le | -100 mA 
Collector Dissipation | Po | 300 mW 
Junction Temperature Tj 150 eC. || 
Storage Temperature Tstg -—55 ~150 °C | , 
1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


BV cso 
BVceEo 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 


Collector Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 
Output Capacitance 


Current Gain-Bandwidth Product 
Input Resistor 


Equivalent Circuit 


Base (Input}@—-———4fpty —__——- 


IcBo 
hee 


Vce(sat) 


Cob 


fr 
R 


Test Condition 


lc=—100,zA, lIE=O 
le=—1mA, lp=O 
Vep=—30V, IE=0 
Voce=— 5V, lb=—-imA 
lc=—10mA, lp=—-1mA 
Vos=— 10V, lE=0 
f=1MHz 

Vce=— 10V, lc=—-5mA 


Collector (Output) 


Emitter (Gnd) 
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PNP EPITAXIAL SILICON TRANSISTOR 


KSR2210 


COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSR2211 = ~—~PNP EPITAX 


IAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) (= 


e Switching Circuit, Inverter, Interface circuit TO-92S 
Driver circuit 

e Built in bias Resistor (R=22KQ) 

¢ Complement to KSR1211 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating Unit 
Collector-Base Voitage | Vero | ~40 V 
Collector-Emitter Voltage Veco —-40 V 
Emitter-Base Voltage | Vepo ! =O V 
Collector Current Ic e210 mA 
Collector Dissipation Po 300 mw 
Junction Temperature Tj 150 2 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain - 

Collector-Emitter Saturation Voltage 
Output Capacitance 


BVcgo 
BVceo 
Ico 

Nee 
Vce(sat) 
Cob 


lc=—100pA, le=0 
le=—1mA, Ip=O 
Veg= —30V, lE=O 
Vce=— 5V, l=—-1mA 
lc=—10mA, lp=—1mA 
Vcp=— 10V, leE=O 
f=1MHz 

Vce=—- 10V, l=—-5mA 


Current Gain-Bandwidth Product 
Input Resistor 


fr 
R 


Equivalent Circuit 


Collector (Output) 


Base (input) 


Emitter (Gnd) 
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KSR2212 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION Bias Resistor Built In) aie eee 


¢ Switching Circuit, Inverter, Interface circuit TO-92S 
Driver circuit 

e Built in bias Resistor (R=47KQ) 

¢ Complement to KSR1212 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Ze 
GY 

Collector-Base Voltage Vicpo —40 . a 
Collector-Emitter Voltage Vceo —40 
Emitter-Base Voltage VeBo 5 
Collector Current Ic = 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55 ~ 150 °C 1. Emitter 2. Collector 3. Base 


a a 


Collector-Base Breakdown Voltage BV cso lc=—100yA, Ie=0 
Collector-Emitter Breakdown Voltage | BVceo lc=—1mA, |Ig=0O 


Collector Cutoff Current IcBo Ves=— SOV, Ie=O 
DC Current Gain Nee Vce= —- 5V, lc=—-1mA 
Collector Emitter Saturation Voltage | Vce(sat) | lb=—10mA, lgs=—1mA 
Output Capacitance Cob Vcp=—10V, Ie=O 
f=1MHz 
Current Gain Bandwidth Product fr Voe=—10V, Ilo=—5mA, 
| input Resistor R. 


Equivalent Circuit 
Collector (Output) 


Base (Input) 


Emitter (Gnd) 


& SAMSUNG os 


Electronics 


KSR2213 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


© Switching circuit, Inverter, Interface circuit Driver circuit 


e Built in bias Resistor (R,=2.2K0, R,=47KQ) 


¢ Complement to KSR1213 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Symbol 


—-50 
—10 
—-100 mA 
300 mW 
150 2G 
~55~150 oC 
1. 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 


Collector Cutoff Current 
DC Current Gain 


Current Gain-Bandwidth Product 
Output Capacitance 


Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 


Equivalent Circuit 


Base (Input) 


Collector-Emitter Saturation Voltage 


BVcgo 
BV ceo 
IcBo 

Nee 
Vce(sat) 
fr 

Cob 


Vi(off) 
Vi(on) 
R; 

R,/Re 


lc=—10pA, Ie=0 
lb=—100pA, Ip=0 
Voa=— 40V, le=O 
Vce=—5V, Ilc=—5mA 
lc=—10mA, lIp=—O.5mA 
Vce=—5mA, Ilc=—10V 
Vcp=— 10V, le=O 
f=1.O0MHz 

VceE=—5V, lc=—-100uA 
Vce= —-0 2V, lc=—-10mA 


—-0.5 


1.5 


Collector (Output) 


Emitter (Gnd) 


TO-92S 


Emitter 2. Collector 3. Base 
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KSR 2214 | PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING APPLICATION (Bias Resistor Built In) 


e Switching circuit, Inverter, Interface circuit Driver circuit TO-$2S 
e Built in bias Resistor (R,= 4.7KQ, R,=47KQ) 
e Complement to KSR1214 


ABSOLUTE MAXIMUM RATINGS (Tz, =25°C) 


Characteristic | Symbol Rating Unit 


Collector-Base Voltage 
Collector-Emitter Voltage “E °—50 
Emitter-Base Voltage 1) 


ij 


Collector Current —100 


Collector Dissipation 300 
Junction Temperature 150 
Storage Temperature ~55~150 | 


1. Emitter 2. Collector 3. Base 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


Characteristic "Symbol | Test Condition ee Unit 


| Collector-Base Breakdown Voltage BV cso lc=—10pA, Ie=O —50 . Vv 
Collector-Emitter Breakdown Voltage | BVceo lc=—100pA, lp=0 V 
Collector Cutoff Current IcBo Ves=—40V, le=O —0.1 pA 

| DC Current Gain Nee Vce=—5V, Ilc=—5mA 

| Collector-Emitter Saturation Voltage Vce(sat) Ilc=—-10mA, lgp=—O0.5mA —-0.3 V 
Current Gain-Bandwidth Product Vce=—5mA, Ilc=—-10V MHz 
Output Capacitance Vcp=—10V, Ir=O pF 

f=1.O0MHz 

| Input Off Voltage Vi(off) Vce=— SV, Ilc=— 100A V 

| Input On Voltage Viton) | Voe=—0.2V, Ic=- 5mA 1.3 Vv 
Input Resistor 6.2 KQ 


Resistor Ratio 


Equivalent Circuit 


Collector (Output) 


Base (Input) 


Emitter (Gnd) 
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2N3093/3904 __—_NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR — . 
0-92 


¢ Collector-Emitter Voltage: Vceo =40V 
¢ Collector Dissipation: P. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 


Collector-Emitter Voltage Veceo 40 
Emitter-Base Voltage Veso 6 
Collector Current Ic 200 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 °C 


Storage Temperature 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage Ic=10A, te= V 
*Collector-Emitter Breakdown Voltage Ilc=1mA, Ip= is . V 
Emitter-Base Breakdown Voltage BVeEBo lE=10pA, Ic=O 6 . V 
Collector Cut-off Current IcEX VceE=30V, Vep=3V 50 nA 
Base Cut-off Current IBL | Voe=S30V, Vep=3V 50 nA 
*DC Current Gain Nee oe 
:2N3903 VocE=1V, Ic=O0.1mMA 20 
2N3904 40 
2N3903 VcE=1V, Ilc=1mA 35 
2N3904 70 
2N3903 VcE=1V, Ilc=10mA 50 150 
2N3904 100 300 
2N3903 VceE=1V, Ic=50mA 30 
2N3904 . 60 
2N3903 VceE=1V, lc=100mA 15 
2N3904 30 
*Collector-Emitter Saturation Voltage . Vce (sat) | Ilc=10mA, Ip=1mA 0.2 V 
Ic=50mA, Ilp=S5mA 0.3 V 
*Base-Emitter Saturation Voltage Vee (Sat) | Ic=10mA, Ip=1mA 0.65 0.85 V 
Ic=50mA, Ip=5mA ; 0.95 V 
Output Capacitance Cos Vop=5V, le=0O 4 | pF 
f=1MHz 
Current Gain Bandwidth Product fr VceE=20V, Ilc=10MmA 
:2N3903 f=100MHz 250 MHz 
2N3904 300 MHz 
Turn On Time ton Vec=3V, VgeE=0.5V 70 ns 


| 


Ic=10mA, Ip1=1mA 
Voec=3V, lc=10mA 
Ig1=Ip2=1mA 


Turn Off Time 


:2N3903 
2N3904 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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# igcironice 


2N3093/2N3904 


DC CURRENT GAIN 
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CURRENT GAIN-BANDWIDTH PRODUCT 


0.1 03 05 1 3.°¢«5 10 30 50 100 
Ic (mA), COLLECTOR CURRENT 


OUTPUT CAPACITANCE 


Cob (pF), CAPACITANCE 


Vc (V), COLLECTOR-BASE VOLTAGE 
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2N3905/3906 


GENERAL PURPOSE TRANSISTOR 


° Collector-Emitter Voltage: Vceo =40V 
° Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta, =25°C) 


| Se To 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


¢ Refer to 2N3906 for graphs 


-200 


Collector Dissipation —625 
Junction Temperature 150 
Storage Temperature -—55~150 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage 
*Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage BVEBo 
Collector Cut-off Current ICEX 
Base Cut-off Current IBL 


*DC Current Gain Nee 
:2N3905 
2N3906 
2N3905 
2N3906 
2N3905 
2N3906 
2N3905 
2N3906 
2N3905 
2N3906 
*Collector-Emitter Saturation Voltage Voce (sat) 
*Base-Emitter Saturation Voitage Vee (Sat) 
Output Capacitance Cos 
Current Gain Bandwidth Product fr 
:>2N3905 
2N3906 
Turn On Time ton 


Turn Off Time 
-2N3905 


2N3906 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 


& SAMSUNG 


# clectronics 


lc=—10yA, le=0 
Ilc=—1mA, Ip=0O 


le=—10yA, Ic=O —6 
VcE=—-30V, Veg=—-3V 
Vo—E=—S30V, Vep=—-3V 

VocE=—-1V, lc=—-0.1MA 30 

60 

VceE=—-1V, Ilco=—1mA 40 

80 

VceE=—-1V, Ilc=—-10MA 50 

100 

VcE=—1V, Ic=—-50mA 30 

60 

VcE=—1V, Ic=100MA 15 

30 


Ic=—10mA, Ip=—imA 
Ic—50mA, lp=—5mA 


lc=—10mA, Ip=—1mA -—0.65 

Ic=—50OmA, Ip=—SmA | 

Vcp=—5V, le=O 

f=100KHz 

VcE=—20V, Ilc=—-10mA 

f= 100MHz 200 
250 


Vec=—3V, Vee=—0.5V 
Ic=—10mA, Ip 1=—1MmA 
Vcec=—3V, Ilc=—-10MA 
Igp1=Ilp2=1—mA 


1. Emitter 2. Base < 


3. Collector F 


PNP EPITAXIAL SILICON TRANSISTOR 


V 
V 
V 
—50 nA 
-—50 nA 
150 | 
300 
—0.25 V 
—~0.4 VO 
—0.85 V 
—-0.95 V 
4.5 pF 
MHz 
MHz 
70 ns 
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2N3905/3906 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
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2N4123/4124 | 


NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo = 2N4123: 30V | 
2N4124: 25V 


* Collector Dissipation: Pc (max)=625mW 


TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage :2N4123 VcBo 40 V 
2N4124 30 V 
Collector-Emitter Voltage :2N4123 VcEO 30 V 
2N4124 25 V 
Emitter-Base Voltage VEBO 5 V 
Collector Current Ic 200 mA 
Collector Dissipation Pc 625 mW 
| Junction Temperature | Ty 150 °C 
Storage Temperature Tstc¢ | —55~v150 °C | 
* Refer to 2N3904 for graphs 


Characteristic Symbol Rating | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 
:2N4123 
2N4124 

*Collector-Emitter Breakdown Voltage 
:2N4123 
2N4124 

Emitter-Base Breakdown Voltage 

Collector Cut-off Current 

| Emitter Cut-off Current 

| *DC Current Gain 
:2N4123 
2N4124 
2N4123 
2N4124 

*Collector-Emitter Saturation Voltage 

*Base-Emitter Saturation Voltage 

Output Capacitance 


Collector-Base Capacitance 


_ Current Gain Bandwidth Product 
:2N4123 


Symbol 


BVcBo 


BVcEO 


BVeEBo 
IcBo 
lEBO 
Are 


Voce (sat) 
Vee (sat) 
Cos 


CcsB 


fr 


Test Conditions 


lc=10pA, le=0 
Ilc=1mA, Ip=0 


lE=10yA, Ic=O 
Vcsp=20V, Ic=0O 
Vee=3V, Ic =0 


VcE=1V, Ic=0.2mA 
VcE=1V, Ilc=50mA 


Ilc=50mA, Ilp=SmA 
Ic=50mMA, Ip=5mA 
Vcop=5V, l—-=0 
f=1MHz 

Vop=5V, Ie=0 
f=100KHz 
VcoE=20V, Ic=10mA 
f=1O0MHz 


. Emitter 2. Base 3. Collector 


Min Typ Max 
40 
30 
30 
25 
5 

50 

50 

50 | 150 

120 360 

25 | 

60 

0.3 

0.95 

4 

4 
250 


<< 


eee 


pF 


MHz 


| 2N4124 | | 300 MHz — 


“Pulse Test: Pulse Width<300us. Duty Cycle<2% 
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2N4125/4126 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR i + — 


* Collector-Emitter Voltage: Vceo = 2N4125: 30V TO-92 
2N4126: 25V 
* Collector Dissipation: P-. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


= $$ 
Characteristic Symbol Rating Unit 
a ee ee 
Collector-Base Voltage :2N4125 VcBo —30 V 
. 2N4126 —25 V 
Collector-Emitter Voltage :2N4125 VCEO ~—30 V 
2N4126 —25 V 
Emitter-Base Voltage VEBO ~4 V 
Collector Current Ic —200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty 150 °C 
Storage Temperature TstG —55~150 °C 
gi a a aa 


1. Emitter 2. Base 3. Collector 


Lo : eee eee 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Symbol Test Conditions 
Collector-Base Breakdown Voltage BVcBo | Ic=—10pA, IE=—-O 
:2N4125 | V 
2N4126 | =25 | V 
*Collector-Emitter Breakdown Voltage BVcEO Ic=—1mMA, Ip=O0 
:2N4125 —30 V 
2N4126 —25 V 
Emitter-Base Breakdown Voltage BVeBo le=—10yA, Ic=O —4 V 
Collector Cut-off Current IcBO Vop= —20V, Vco=0O 250 nA 
Emitter Cut-off Current | lEBO VeE=3V, Ic=O | -—50 nA 
*DC Current Gain Nee | 
72N4125 VoeE=—-1V, Ilc=—2mA 50 | 150 
2N4126 | 120 360 | 
2N4125 VoE=—-1V, Ilc=—50mA 25 
2N4126 60 
*Coliector-Emitter Saturation Voltage Voce (sat) | lc=—50mA, Ip=—-5mA —-0.4 V 
*Base-Emitter Saturation Voltage Vee (sat) | lc=—50mA, Ip=—-5SmA | =o V 
| Current Gain Bandwidth Product ft | Veoe=—-20V, Ic=—-10 
| 72N4125 f= 100MHz 200 MHz 
2N4126 250 MHz 
Collector-Base Capacitance Ccs Vop=5V, Ie=O 4.5 pF 
f=1MHz 
Noise figure Ne lc=—100uA, VcE=—5V 
Re=1K0, 
Noise Bandwidth= | 
10Hz to 15.7KHz 
:2N4125 | 5 | dB 
2N4126 | 4 dB 


*Pulse Test: Puise Width<300us, Duty Cycle<2% 
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2N4400/4401 = —S—NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =40V 
e Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 
ELECTRICAL CHARACTERISTICS (Ta=25°C) Pi eee 


Characteristic Test Conditions Min | Typ | Max | Unit 
Collector-Base Breakdown Voltage Ic=100pA, leE=O 60 V 
| *Collector-Emitter Breakdown Voltage BVcEO Ilc=1mA, Ip=O 40 V 
Emitter-Base Breakdown Voltage BVEBo lE=100pA, Ic=O 6 V 
Collector Cut-off Current ICEX VceE=35V, Vep=0.4V 100 nA 
*DC Current Gain Nee 
:2N4401 VcE=1V, Ilc=O0.1mMA 20 
2N4400 VceE=1V, Ic=1mA 20 
2N4401 40 
2N4400 VoE=1V, Ic=10MmA 40 
2N4401 80 
2N4400 VcoE=1V, Ilc=150mA 50 150 
2N4401 100 300 
2N4400 VoE=2V, Ic=500mA 20 
2N4401 40 
*Collector-Emitter Saturation Voitage Vce (sat) | Ic=150mA, Ilgp=15mA 0.4 V 
Ic50mA, Ip=50mA | 0.75 V 
*Base-Emitter Saturation Voltage Vee (Sat) | lc=150mA, Ip=15mA 0.75 0.95 V 
Ic=500mA, Ip=50mA 1.2 V 
Output Capacitance Ccp Vcop=5V, le=O 6.5 pF 
f=100MHz 
Current Gain Bandwidth Product fr VcE=10V, Ic=20mA 
:2N4400 f=100MHz 200 MHz 
2N4401 250 | MHz 
Turn On Time ton Voc=SO0V, Veae=2V 35 ns 
Ilc=150mA, Ip1=15mA 
Turn Off Time torr Vec=30V, Ilc=150mA 255 ns 


| Ip1 =lp2=15mA 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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2N4400/4401 NPN EPITAXIAL SILICON TRANSISTOR 
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2N4402/4403. PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


e Collector-Emitter Voltage: Vceo =40V 
e Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


e Refer to 2N4403 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic 


Collector-Base Breakdown Voltage Ilc=— 100,A, leE=O 


V 
*Collector-Emitter Breakdown Voltage Ic=—1mA, !gp=O V 
Emitter-Base Breakdown Voltage BVeEBo lE=—100yA, Ic=O0 =D V 
Collector Cut-off Current IcEX Voce=—35V, Vep=—0.4V —100 nA 
Base Cut-off Current IBEV VceE=—-35V, VEB=—0.4V —100 nA 
*DC Current Gain hee 
:2N4403 Vo—E=—-1V, Ic=—-0.1MA 30 
2N4402 Voe=—-1V, lc=—1mA 30 
2N4403 60 | 
2N4402 VceE=—-1V, Ilc=—-10mA 50 
2N4403 100 
2N4402 *VcE=—2V, Ilco=-—150mA 50 150 
2N4403 100 300 
2N4402/2N4403 *VocE=—2V, Ilo=—500mMA 20 
*Collector-Emitter Saturation Voltage Vce (Sat) | lc=—150mA, Ip=-15mA -0.4 V 
Ic-500mA, Isp=—50mA | —-0.75 V 
*Base-Emitter Saturation Voltage Vee (sat) | lc=—150mA, Ip=—15mA —-Q0.75 -0.95 V 
Ilc=—500mA, Ip=—50mA =< 13 V 
Collector-Base Capacitance Ccs Vop=—10V, le=0, f=140KHz 8.5 pF 
Current Gain Bandwidth Product fr VcE=—10V, Ic=—20mA 
:2N4402 f= 1 OOMHz 150 MHz 
2N4403 200 | © MHz 
Turn On Time ton Veoc=—S30V, Vge=—2V 35 ns 


Ic=—150mA, Ip 1=—-15mA 
Turn Off Time Vec=—30V, Ilc=-—150mA 


lIga1=lp2=—-15mA 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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PNP EPITAXIAL SILICON TRANSISTOR 


2N4402/4403 
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2N5086/5087 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =50V 
¢ Collector Dissipation: Pc (max) =625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 
Coilector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Characteristic 


Collector-Base Breakdown Voltage 


—50 V 

—3 Vv 

| —50 mA 
—625 mw 

| 150 °C 


Symbol Test Conditions Min Typ 


ae 


Ic=—100pA, IE=0 


Emitter 2. Base 3. Coilector 


PNP EPITAXIAL SILICON TRANSISTOR 


*Collector-Emitter Breakdown Voltage | BVcEO Ilc=—1mA, Ip=O : 
Collector Cut-off Current IcBo Vcop=—10V, IleE=O -10 nA 
Vop=—35V, Ie=O —50 nA 
Base Cut-off Current leEBo VpE=— 3V, Ic=O —50 nA 
DC Current Gain NFE 
:2N5086 VoeE=—5V, Ilc=—100pnA 150 500 
2N5087 250 800 
2N5086 VcE=—5V, Ic=—-1mMmA 150 | 
2N5087 | 250 
2N5086 *VceE=—5V, Ic=—10MA 150 
2N5087 250 
Collector-Emitter Saturation Voltage Vce (sat) | lc=—10mA, lp=—1mA -0.3 V 
Base-Emitter On Voltage Vee (on) | Ilc=—1mA, VceE=—5SV —0.85 V 
Collector-Base Capacitance Ccp Vcop=~—5V, le=0 4 pF 
| f= 100KHz 
| Current Gain bandwidth Product fr VcE=—5V, Ilc=—SO00uA 40 MHz 
f= 20MHz 
Noise Figures Ne Voce=—5V, Ic=—20uA 
| Rs=10KQ 
f=10Hz to 15.7KHz 
2N5086 3 dB 
2N5087 2 dB 
VoeE=— 5V, Ilc=—100uUA 
Rs=3KQ, f=1KHz 
2N5086 3 dB 
2N5087 2; dB. 
“Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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2N5086/5087 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN BASE-EMITTER ON VOLTAGE 
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2N5088/5089 NPN EPITAXIAL SILICON TRANSISTOR 


_ AMPLIFIER TRANSISTOR 


© Collector-Emitter Voltage: Vceo = 2N5088: 30V 
2N5089: 25V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T a=25°C) 


Characteristic | Symbol | Rating Unit - 
Collector-Base Voltage :2N5088 Vcso 
2N5089 | 30 V 
Collector-Emitter Voitage :2N5088 | VcEo 30 POA: 
| 2N5089 | | Zoe 4) 
Emitter-Base Voltage VEBO 4.5 V 
Collector Current Io 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty $50 ; ey 
! Storage Temperature TstG —55%150 | °C 
— 1. Emitter 2. Base 3. Collector 


[aot nett ener 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic 
*Collector-Base Breakdown Voltage 
:2N5088 
2N5089 
*Collector-Emitter Breakdown Voltage 
:2N5088 
2N5089 
Collector Cut-off Current 
2N5088 
2N5089 
| Base Cut-off Current 
| 
DC Current Gain 
:2N5088 
2N5089 
2N5088 
2N5089 
2N5088 
Z2N5089 
Collector-Emitter Saturation Voltage 
*“Base-Emitter Saturation Voltage 


Collector-Base Capacitance 
Current Gain Bandwidth Product 
Noise Figure 


:2N5088 
2N5089 


Ilo=100pA, le=O 


Vce (sat) 
Vee (on) 
Ccp 


tr 


Ne 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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Ilc=1mA, Ip=O 


Vop=20V, le=O 
Vop=15V, l—-=O 
VBE=3V, Ic=O0 

Vepe=4.5V, Ic=O 


VceE=5V, Ilo=100uA 
VcE=5V, Ilc=1ImA 
*VceE=5V, Ilco=10MA 


Ilc=10mA, lp=i1mA 
Ilo=10mA, VceE=5V 
Vcp=5V, Ie=O 
f=100KHz 
VcE=5V, Ic=500uA 
f=20MHz 

VocE=5V, Ic=100pnA 
Rs=10KQ 

f=10Hz to 15.7KHz 
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2N5209/5210, NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =50V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


oa | som [om 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


e Refer to 2N5088 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Collector-Base Breakdown Voltage © Ic= 100A, Ie= 


*Collector-Emitter Breakdown Voltage Ilo=1mA, Ip= . 
Collector Cut-off Current ICBO Vop=S35V, lE=0 50 nA 
Emitter Cut-off Current lEBo VBe=3V, Ic=0 50 | nA 
DC Current Gain Nee 
:2N5029 Voce=5V, Ic=100uA 300 
2N5210 600 
2N5209 VcE=5V, Ilc=1MmA 
2N5210 
2N5209 *VcE=5V, Ic=10MA 150 
2N5210 | | 250 
Collector-Emitter Saturation Voltage Vce (sat) | lc=10mA, Ip=1mA 0.7 V 
Base-Emitter On Voltage Vee (on) | Ilc=1mMA, Vce=5V 0.85 V 
Collector-Base Capacitance Ccs Vop=5V, le=0 4 pF 
f= 1 O0OKHz 
Current Gain Bandwidth Product fr VoE=5V, Ic=500uA 30 MHz 
f= 20MHz . 
Noise Figure Ne VceE5V, Ilc=20uA 
Rs=22KN, 
f=10Hz to 15.7KHz 
:2N5209 3 dB 
2N5210 2 dB 


VocE=5SV, Ic=20uA 
Rs=10KQ, f=1KHz 


2N5209 


2N5210 


*Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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2N5400 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Base Voltage: Vceo =120V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


sma | sane | o 


Collector-Base Voltage Vcso V 
Collector-Emitter Voltage VocEo V 
Emitter-Base Voltage Veso V 
Collector Current Ic mA 
Collector Dissipation Po 

Junction Temperature Tj 

Storage Temperature Tstg 


* Refer to 2N5401 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


Collector-Base Breakdown Voltage BVcBo Ic=—100,A, Ie=O 
Collector-Emitter Breakdown Voltage BVcEO Ic=—1mMA, |lp=O 


Emitter-Base Breakdown Voltage BVego le=—10yA, Ic=O —5 V 
Collector Cut-off Current ICBO Vcp=—100V, le=O —100 nA 
Emitter Cut-off Current lEBo Vep=—3V, Ic=0 —50 nA 
*DC Current Gain Nee Ilc=—-1mA, Vce=—5V 30 
lc=—10mA, Vce=—5V 40 180 
Ic=—-50mA, Vce=—5V 40 
*Collector-Emitter Saturation Voltage Vce(sat) | Ilc=—-10mA, Ip=—1mA —-0.2 V 
Ilc=—50mA, Ip=—5mA —-0.5 V 
*Base-Emitter Saturation Voltage Vpe(sat) | Ic=—10mA, Ip=—1mA | V 
Ilc=—-50mA, la=—5mA —1 V 
Current Gain Banwidth Product fr Ic=—10mA, VceE=—10V 100 400 MHz 
f= 100MHz 
Output Capacitance Cob Vop=—10V, le=0O 6 pF 
f=1MHz 


Noise Figure Ic=—250pA, VoE=—5V 
Rs=1KQ, 


f=10Hz to 15.7KHz 


* Pulse Test: Pulse Width= 300us, Duty Cycle=2% 
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2N5401 = =~—=S&PP NP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =150V 
¢ Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage’ 
Collector Current 


Collector Dissipation 
Junction Temperature 
Storage Temperature 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage | BVcBo lc=— 100A, le=0 
*Collector-Emitter Breakdown Voltage BVcEO Ilc=—1mA, Ilgp=O 


Emitter-Base Breakdown Voltage BVeEBO le=—10pA, Ic=O aS, V 
Collector Cut-off Current ICBO Vop=—120V, Ie=O —-50 nA 
Emitter Cut-off Current . lEBo Vep=—3V, Ic=O0 —-50 nA 
*DC Current Gain Nee Ic=—1mA, Vce=—-5V 30 
Ilc=—10mA, VceE=—5V 60 240 
Ic=—50mA, VceE=—5V 50 
*Collector-Emitter Saturation Voltage Vce(sat) | Ic=—10mA, Iga=—1mA —-0.2 V 
Ilc=—50mA, Ip=—5mA =0:5 V 
*Base-Emitter Saturation Voltage Vee(sat) | Ic=—10mA, Ilp=-1mA = V 
| a Ic=—50mA, Ig=—5mA —1 V 
Current Gain Banwidth Product fr lc=—-10mA, Vce=—10V 100 400 | MHz 
f= 100MHz 
Output Capacitance Cob Vop=—10V, IeE=0O 6 pF 


f=1MHz 
Noise Figure Ic=—250uA, VceE=—5V 
Rs=1K0Q. 


f=10Hz to 15.7KHz 


* Pulse Test: Pulse Width=300us, Duty Cycle=2% 
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2N5401 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN BASE-EMITTER ON VOLTAGE 
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2N5550 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =140V TO-92 
¢ Collector Dissipation: P, (max)=625mW | 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


Collector Dissipation 625 
Junction Temperature 150 
Storage Temperature —55~150 


¢ Refer to 2N5551 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T, =25°C) 


ec 


Collector-Base Breakdown Voltage BV cso Ic =100pA, Ie =0 
*Collector-Emitter Saturation Voltage BVceo Ilc=1mMA, lg =0 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =O 
Collector Cut-off Current IcBo Vcp = 100V, Ie =0 
Emitter Cut-off Current leBo Vee =4V, Ic =0 
*DC Current Gain Nee Io =1MA, Vce =5V 
Ic =10mA, Voce =5V 
Ic =50MA, Voce =5V 
* Collector-Emitter Saturation Voltage Voce (sat) Ic =10mA, lg =1MA 
lc =50mA, Ig =5mMA 
*Base-Emitter Saturation Voltage Vee (Sat) lc =10MA, lg =1MA 
lc =50mA, Ig=5mA 
Current Gain Bandwidth Product fr lc =10MA, Voce =10V 
f=100MHz 
Output Capacitance Vop =10V, le =0 
| f=1MHz 
Noise Figure Ic =250yA, Voce =5V 


Rs =1KQ 
f=10Hz to 15.7KHz 


*Pulse Test: Pulse Width=300uS, Duty Cycle=2% 
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2N5551 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo = 160V 
¢ Collector Dissipation: P.(max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 180 
Collector-Emitter Voltage 160 
Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Junction Temperature 


Storage Temperature 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage BV cso lc =100,A, Ie =O 
*Collector-Emitter Breakdown Voltage | BVceo Ic=1mA, Ip =0 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 
Collector Cut-off Current icho Voce =120V, le =0 
Emitter Cut-off Current leBo Vee =4V, Ic =0 
*DC Current Gain Nre Ic =1mA, Voce =5V 
Ic =10mA, Voce =5V 
Ic =50mA, Voce =5V 
*Collector-Emitter Saturation Voltage Vce (Sat) Ic =10mA, Ip =1MA 
Ic =50mA, lg =5mA 
*Base-Emitter Saturation Voltage Vee (Sat) Ic =10mA, Ip =1mMA 
lc =50mA, Ip =5mA 
Current Gain Bandwidth Product fy Ic =10MA, Voce =10V 
f=100MHz 
Output Capacitance Vcp =10V, le =0 
f=1MHz 
Noise Figure Ic =250pA, Voce =5V 
Rs =1KQ 
f=10Hz to 15.7KHz 


*Pulse Test: Pulse Width=300uS, Duty Cycle=2% 
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NPN EPITAXIAL SILICON TRANSISTOR 


2N5551 


BASE-EMITTER ON VOLTAGE 
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2N6427 


NPN EPITAXIAL 
SILICON DARLINGTON TRANSISTOR 


DARLINGTON TRANSISTOR 


° Collector-Emitter Voltage: Vceo =40V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Characteristic Symbol 


Collector-Emitter Voltage Veo | 40 V 


Vcso 
VeBo 
Ic 

Pc 
Tj 
Tstg 


40 V 
12 V 
500 mA 
625 mW 
150 °C 
—55~150 °C 


Rating Unit 


TO-92 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Min Typ Max | Unit 
*Collector-Emitter Breakdown Voltage | BVceo lc=10mA, Ip =0 40 V 
Collector-Base Breakdown Voltage BV cso Ic =100,A, Ie =0 40 V 
Emitter-Base Breakdown Voltage BVeso le =10pA, Ic =0 12 V 
Collector Cut-off Current lego Vcop =30V, |e =0 50 nA 
Collector Cut-off Current Ice Voce =25V, Ig =0 1 uA 
Emitter Cut-off Current lEBO Vee = 10V, Ic =0.. 50 nA 
*DC Current Gain hee Ic =10MA, Vce =5V 10K 100K 

Io =100MA, Voce =5V 20K 200K 

Ic =500mA, Voce =5V 14K 140K 
Collector-Emitter Saturation Voltage Vee (Sat) lc =50mA, Ip =0.5mMA 0.71 1.2 V 

lc =500mA, Ig =0.5mA 0.9 1.5 V 
Base-Emitter Saturation Voltage Vee (Sat) lc =500mA, Ig =0.5mA 1.52 2 V 
Base-Emitter On Voltage Vee (on) lc =50MA, Vce =5V 1.24 1.75 V 
Output Capacitance Cob Vos =10V, Ie =0 5.4 7 pF 

f=1MHz 
Noise Figure NF lc=1MA, Vee =5V 3 10 dB 

Rs =100KQ 

f=10KHz to 15.7 KHz 

*Pulse Test: Pulse Width=300uS, Duty Cycle=2% 
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NPN EPITAXIAL | 
SILICON DARLINGTON TRANSISTOR | 


~2N6427- 


CURRENT GAIN-BANDWIDTH PRODUCT 
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2N6428/6428A NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =50V 
¢ Collector Dissipation: P. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vcso 60 V 
Collector-Emitter Voltage VEO 50 V 
Emitter-Base Voltage Veso 6 V 
Collector Current Ic 200 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 °C 
Storage Temperature —55~150 


° Refer to 2N5088 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Collector-Base Breakdown Voltage BVcBo lc=100,zA, leE=O 60 V 
*Collector-Emitter Breakdown Voltage BVcEO Ic=1mA, lp=O 50 V 
Collector Cut-off Current ICBO Vcop=S0V, le=O 10 nA 
Collector Cut-off Current IcEO Vce=30V, Igp=O0 25 nA 
Base Cut-off Current IEBO Vee=5V, Ic=O 10 nA 
DC Current Gain hee VoeE=5V, Ic=10yA 250 
VceE=5V, Ic=100pnA 250 650 
VceE=5V, Ilc=1mA 250 
VcE=5V, ic=10mA 250 
Collector-Emitter Saturation Voltage Voce (sat) | lc=10mA, Ip=0.5mA | 0.2 V 
Ic=100mA, lp=5mA 0.6 V 
Base-Emitter On Voltage Vee (on) | lc=1mMA, VoceE=5V 0.56 | 0.66 V 
Output Capacitance Cos Vop=10V, le=0 3 pF 
f=1MHz 
Current Gain Bandwidth Product ft VceE=5V, Ic=1mA 100 700 MHz 
f= 1O0OMHz 
Noise Figure/Noise Voltage Level Ne/Ny VcE=5V, Ic=100uA 
(1) Rs=10KQ, Bw=1Hz 
f=100Hz 
:2N6428 3/18.1 | dB/nV 
2N6428A 2/16.2 | dB/nV 
(2) Rs=50K0, Bw=15.7KHz 
f= 1OHz—1 OKHz 
2N6428 6/5.7 | dB/nV 
2N6428A 4/4.6 | dB/nV 
(3) Rs=5000, Bw=1Hz 
= 10Hz 
2N6428 3.5/4.3 dB/nv | 
| 2N6428A 3/4.1 | dB/nV 
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2N6515 = =  — NPNEPITAXIAL SILICON TRANSISTOR: 


HIGH VOLTAGE TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =250V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


| ae [om 


Collector-Base Voltage 250 
Collector-Emitter Voltage 250 
Emitter-Base Voltage 6 
Collector Current | 500 
Collector Dissipation 625 
Junction Temperature j 150 
Storage Temperature —55~ 150 


1. Emitter 2. Base 3. Collector 


Characteristic Symbol Test Conditions [= [wT oe 


*Collector-Emitter Breakdown Voltage BVceo lc=1mA, Ig =0 


Collector-Base Breakdown Voltage BV cso Ic =100,A, le =O 
Emitter-Base Breakdown Voltage BVeso le =10pA, Io = 
Collector Cut-off Current logo Vos =150V, le =0 
Emitter Cut-off Current leBo Vee =5V, Ic =0 
*DC Current Gain Nee lc=1MA, Voge =10V 
Ic =10mA, Voce =10V 
ic = 30MA, Vce = 10V 
Ic =50mA, Voce =10V 
Ic =100MA, Vce = 10V 
Collector-Emitter Saturation Voltage Voce (sat) lc=10mA, Ig =1mA 
Ic =20MA, Ig =2mA 
Ic =30mA, lg=3mA 
Ic =50mA, Ilgp=5mA 
Base-Emitter Saturation Voltage Vee (sat) Ic=10mA, Ig =1mA 
Ic =20mA, lgp=2mA 
Ic =30mA, Ig =3mA 
Collector-Base Capacitance Ves =20V, le =0 
| f=1MHz 
*Current Gain Bandwidth Product lc=10MA, Vce =20V 
7 | f=20MHz 
Base Emitter On Voltage Ic =100MA, Vce =10V 


<<<< <<< 


ae) 
n 


*Pulse Test: Pulse Width=300,S, Duty Cycle=2% 
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NPN EPITAXIAL SILICON TRANSISTOR 
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2N6516 we NPN EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISOTR 


° Coliector-Emitter Voltage: Vceo =300V 
¢ Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


e Refer to 2N6515 for graphs | 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


* Collector-Emitter Breakdown Voltage BVceo =1mA, Ip =0 V 
Collector-Base Breakdown Voltage BV ceo : =100,A, |_ =0 V 
Emitter-Base Breakdown Voltage BVeso le =10,A, Ic =0 V 
Collector Cut-off Current IcBo Vos =200V, Ie =0 nA 
Emitter Cut-off Current leso Ves =5V, Ic =0 nA 

*DC Current Gain Nee lc=1mA, Voce =10V 

Ic =10mA, Voce =10V 
Ic =30mA, Voce =10V 
lc =50MmA, Vce =10V 
Ic =100mA, Vee =10V 
Collector-Emitter Saturation Voltage Vce (Sat) lc =10mA, Ig =1mMA V 
Ic =20mA, lp =2mA V 
| Io =30mA, lp =3mA V 
| Ic =50mA, lp =5mA V 
Base-Emitter Saturation Voltage Vee (Sat) Io =10mA, Ig =1mMA 
lc =20mA, Ip =2mA 
lc =30mA, Ip =3mMA 
Collect-Base Capacitance Ccb Vs =20V, le =0 pF 
f=1MHz 
“Current Gain Bandwidth Product fr lc =10MA, Voce =20V MHz 
f=20MHz 
Base Emitter On Voltage Vee (on) lc=100MA, Vee =10V V 


* Pulse Test: Pulse Width= 300us, Duty Cycle= 2% 
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2N6517 NPN EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISOTR 


¢ Collector-Emitter Voltage: Vceo =350V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


350 


Collector-Base Voltage 


Collector-Emitter Voltage 350 
Emitter-Base Voltage 6 
Collector Current 500 
Collector Dissipation 625 
Junction Temperature 150 
Storage Temperature -55~150 


e Refer to 2N6515 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic | Symbol Test Conditions Re BB Ld ot 


*Collector-Emitter Breakdown Voltage lc =1mA, Ip =0 
Collector-Base Breakdown Voltage Ic =100,A, le =0 
Emitter-Base Breakdown Voltage le =10pA, Ic =0 
Collector Cut-off Current Vp =250V, le =0 
Emitter Cut-off Current Vee =5V, Io =0 

“DC Current Gain lc=1MA, Vce =10V 


Ic =10mA, Voce =10V 
lc =30MA, Vece = 10V 
Ic =50mA, Voce =10V 
Ic= 100mA, Voce =10V 
Collector-Emitter Saturation Voltage Vce (Sat) lo =10MA, |lgp=1mMA 
lc =20mA, Ip =2mMA 
Ic =30mA, Ig =3mA 
lo =50mA, Ig =5mA 
Base-Emitter Saturation Voltage Vee (Sat) Ic =10mA, Ip =1MA 
Ic =20mA, la =2mA 
Ic =30mA, Ig =3mA 
Collect-Base Capacitance Vos =20V, Ie =0 
f=1MHz 
*Current Gain Bandwidth Product lo =10MA, Vce = 20V 
f=20MHz 
Base Emitter On Voltage Ic =100MA, Vce =10V 


<<<<< << 
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* Pulse Test: Pulse Width= 300us, Duty Cycle=2% 
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2N6518 = —_——PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating | Unit 
Fermi ceed Ua mle 
Coliector-Base Voltage | Vogo —- 250 V 
Collector-Emitter Voltage VcEo -— 250 V 
Emitter-Base Voltage VeEBo -—5 V 
Collector Current Io -—500 mA 
Base Current lp -250 | mA 
Collector Dissipation Pc 0.625 | WwW 
Derate above 25°C 5 mWw/°C | 
Junction Temperature | Tj 150 °C 
Storage Temperature Tstg —55~150 °C 
e Refer to 2N6520 for graphs 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Collector Base Breakdown Voltag BV cso lc=—100pA, Ie=O —250 V 
*Collector Emitter Breakdown Voltage BV ceo lc=—i1mA, lp=O —250 OV 
Emitter Base Breakdown Voltage BVego le=—10yA, Ic=O =5 V 
Collector Cutoff Current | IcBo Vcep=—- 1 50V, lE=O nA 
Emitter Cutoff Current leBo Vep=—4V, Ic=O nA 
*DC Current Gain Nee Vce=—10V, Ilo=—1mA 35 
Vce=—10V, lc=—-10mA 50 
| Voce= —10V, lc= —30mA 50 
Voce=—10V, Ilb-=—50mA 45 
Voce=—10V, lc=-100mA 25 
Collector-Emitter Saturation Voltage Voce (sat) lc=—-10mA, ls=—imA V 
lc=—20mA, Ip=—2mA V 
lc=—-30mA, lp=—3mA V 
Ilc=—50mA, lp=—5mA V 
Base-Emitter Saturation Voltage Vee (Sat) lc=—10mA, lg=—1imA V 
lc=—20mA, lg=—2mA V 
lc=—30mA, lp=—3mA V 
Base Emitter On Voltage Vee (on) Vce=—10V, lhe=—100mA V 
*Current Gain Bandwidth Product fr Vce=—20V, Ilce=—10mA, f=20MHz 40 MHz 
Collector Base Capacitance Ccb Vop=—20V, Ile=0, f=1MHz pF 
Emitter Base Capacitance Ceb Vep= —0.5V, Ic=0, f=1MHz pF 
Turn On Time ton Vee (Off)=—-2V, Vec=—100V ns 
lc=—50mA, Ig1=—10mA | 
Turn Off Time toff Vec= —100V, Ilc=—-50mA ns 


Ip1 =lgp2=—10mA 


* Pulse Test: PW=300us, Duty Cycle=2% 
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2N6519 PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISTOR iceaiaceiene | 
‘ 70-92 
ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Characteristic 
Collector-Base Voltage Veso — 300 V 
Collector-Emitter Voltage L Wees —300 V 
Emitter-Base Voltage VeBo = V 
Collector Current Ic —500 mA 
Base Current lp —250 mA 1 
Collector Dissipation Po 0.625 W 
Derate above 25°C 5 mW/°C 
_ Junction Temperature Tj 150 °C 
Storage Temperature Tstg —~55~v150 : 
e Refer to 2N6520 for graphs 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol _ Test Condition Min Max Unit 
Collector Base Breakdown Voltag BV cso lb=—100pA, IE=O _--300 V 
*Collector Emitter Breakdown Voltage BVceEo lc=—1mA, Ip=O —300 V 
Emitter Base Breakdown Voltage BVego lE=—10yA, Ic=O0 —5 V 
Collector Cutoff Current IcBo ° Vop= —200V, Ie=O —50 nA 
Emitter Cutoff Current lEBo Vep=—4V, Ic=0 —50 nA 
*DC Current Gain Nee Vece=—10V, lb=—-1mA 30 
Vce=— 10V, lc=—-10mA 45 
Vce=—-10V, Ilc=—-30mA 45 270 
Voce=—10V, Iloe=—-50mA 40 200 
Vce=—10V, Ic=—100mA 20 
Collector-Emitter Saturation Voltage Vee (sat) lc=—10mA, lp=—-imA —0.30 V 
lc=—20mA, lp=—2mA —-0.35 V 
Ilc=—30mA, Ilg=—3mA —0.50 V 
Ilc=—50mA, lp=—5mA ae | V 
Base-Emitter Saturation Voltage Vee (Sat) lc=—10mA, Ilp=—1mA —-0.75 V 
Ilc=—20mA, lg=—2mA —0.85 V 
Ilb=—30mA, Ip=—3mA -0.90 V 
Base Emitter On Voltage Vee (On) Vce=—-10V, Ilhe=—-100mA 2 V 
*Current Gain Bandwidth Product fr Vece=—20V, Ile=—-10mA, f=20MHz 40 200 MHz 
Collector Base Capacitance Ccb Vop=—20V, le=O, f=1MHz 6 pF 
Emitter Base Capacitance Ceb Vegp= —0.5V, Ilc=0, f=1MHz 100 pF 
Turn On Time ton Vee (Off) =—2V, Vec=— 100V 200 ns 
Ilc=—50mA, Ig1=—-10mA 
Turn Off Time toff Vec=—-100V, Ilk-=—-50mA 3.5 ns 
lg1 =lp2=—10mA 


* Pulse Test: PW=300us, Duty Cycle=2% 
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2N6520 


PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Base Current | 
Collector Dissipation 
Derate above 25°C 
Junction Temperature 
Storage Temperature 


Symbol 


Voso 
Voceo 
Veo 


Rating Unit. 
—350 Ve 
—350 V 
—5 V 
—-500 mA 
—-250 mA 
0.625 WwW 

5 mW/°C 
150 °C 
—55~150 °C 


TO-92 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector Base Breakdown Voltag 


Emitter Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 

*DC Current Gain 


Collector-Emitter Saturation Voitage 


Base-Emitter Saturation Voltage 


Base Emitter On Voltage 
*Current Gain Bandwidth Product 

Collector Base Capacitance 
Emitter Base Capacitance 


Turn On Time 


Turn Off Time 


“Collector Emitter Breakdown Voltage 


BVcgo 
BVceo 
BVeBo 
IcBo 


leBo 
Dre 


Ve (sat) 


Vee (Sat) 


Vee (on) 
fr 

Ccb 

Ceb 


ton 


toff 


* Puise Test: PW=300us, Duty Cycle=2% 


lc=- 1 OOA, lE=O 


Ilc=—1mA, lb= 


0 


lE= =] OyvA, lc=0 
Vep=—250V, IE=O 


Vep= — 4V, lc=0 

Vce=— 10V, lc=—-1mA 
Voce=— 10V, l=—-10mA 
Voce=— 10V, lc=—-30mA 
Vce=—10V, lc=—50mA 
Vce=—10V, le=—-100mA 
lc=—10mA, lp=—1mA 
Ilc=—20mA, lIg=—2mA 
lck=—30mA, Ip=—3mA 
lc=—50mA, lg=—5mA 
lc=—10mA, lsp=—imA 
lc=—20mA, lp=—2mA 
lc=—30mA, ls=—3mA 

Voce =— 10V, l=-100mA 
Vce= —20V, lb=—-10mA, f=20MHz 
Vep=—20V, IE=0, f=1MHz 
Vep=—0.5V, Ilo=O0, f=1MHz 


Vee (off) = — 2V, Vec= —-100V 
Ilc=—50mA, Ig1=—-10mA 
Vec=— 100V, lc=—-50mA 


Ip1 =lp2=—10mA. 
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2N6520 PNP EPITAXIAL SILICON TRANSISTOR 


BASE EMITTER SATURATION VOLTAGE 
COLLECTOR - EMITTER SATURATION VOLTAGE 


7 
Het 


_ irae 
HHH 5000 


= 1 (0) 00-— ey eee oes 
sae f) 
—- — 


URRENT GAIN 


ay 
iw 


hre, DC ¢ 


Vee(sat), Vce(sat) (mV), SATURATION VOLTAGE 
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HANH Ht 


-1 -3-5-10 -30 -100 —500-1A —5A-10A ~ 10'S 1E 5 10-220 50 100-200 -500-1A 2A —SA-10A 
Ic(mA), COLLECTOR CURRENT Ic(mA), COLLECTOR CURRENT 
TURN-ON TIME TEMPERATURE COEFFICIENTS 


jt + ft 
masta 


Vcr (off)=—100V |] 


— XU LT Ic/Ip=5.0 
N ON Tj=25°C 
WN 
oN 


Reve for Vee 


t(ns), TIME 


R (mV/°C), TEMPERATURE COEFFICIENTS 


-1.0 20 -30-5.0 —10 =20 -30 50-100 =1.0 =20 -3.0 —5.0~10 -20 -30-50-100 
Io(mA), COLLECTOR CURRENT Ic(mA), COLLECTOR CURRENT 
TURN-OFF TIME CURRENT GAIN-BANDWIDTH PRODUCT 
2. OK peepee 


Pit 
1.0K Pe at 


t(ns), TIME 
nN 
ro) 
3 


f-(MHz), CURRENT-GAIN-BANDWIDTH PRODUCT 


ll 
a_i 
100} — aa 
70 eS HH 
pe 
50 sant 
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ic(mA), COLLECTOR CURRENT io(mA), COLLECTOR CURRENT 
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2N6520 = +—sCOwPNNP EPITAXIAL SILICON TRANSISTOR 


CAPACITANCE 


mini 


i, 


Livan 


IY 


Cib(pF), Cob(pF), CAPACITANCE 


~0.1-0.2 -0.5 -—-1 —2 -5 -10 —-20 --50 -100 


Vcs(V), COLLECTOR-BASE VOLTAGE 


Electronics 


BC237/238/239 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS | 
* LOW NOISE: BC239 TO-92 
ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Characteristic Symbol Rating | Unit 
Collector-Emitter Voltage Voces 
‘BC237 50 | V 
“RO 238/239 eA 6) V 
' Collector-Emitter Voltage VcEo 
‘BC237 45 VY y 
| ‘(BC238/239 25 V y Z 
Emitter-Base Voltage Ves . : 
‘BC237 6 V 
‘BC 238/239 5 V 
' Collector Current (DC) le 100 mA 
_ Collector Dissipation Po 500 mw 
Junction Temperature Tj 150 °C 
| Storage Temperature Tstg —55~150 cd Ge 1. Collector 2. Base 3. Emitter 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Condition Min Typ | Max Unit 
Collector Emitter Breakdown Voltage| BVceo lc=2mA, lg=O 
‘(BC237 45 V 
‘BC 238/239 25 V 
_ Emitter Base Breakdown Voltage BVeEgo le=1yA, l-=O 
| ‘BC237 6 | V 
‘(BC238/239 5 V 
Collector Cutoff Current lane | 
‘:BC237 Vce=50V, Ip=O 0.2 15 nA 
‘(BC238/239 Vce=30V, Ip=O 0.2 15 nA 
DC Current Gain Nee Vce=5V, Ile=2mA 120 800 
' Collector Emitter Saturation Voltage Voe(sat) lb=10mA, lg=0.5mA 0.07 0.2 V 
| lc=100MA, lp=5mA 0.2 0.6 V 
Collector Base Saturation Voltage Vee(Sat) lb=10mA, |lg=0.5mA 0.73 0.83 V 
lc=100mA, Ilp=5mA 0.87 | 1.05 V 
| Base Emitter On Voltage Vae(on) Voe=5V, Io=2mA 055 | 062 0.7 V 
Current Gain Bandwidth Product fy VoE=3V, Ic=0.5mA, 85 MHz 
f= 1O00MHz 
Vce=5V, Ic=10mA, | 150 250 | | MHz 
f= 1O0MHz 
Collector Base Capacitance CcBo Vegp=10V, f=1MHz 3.5 6 pF 
Emitter Base Capacitance Ceso Veg=O0.5V, f=1MHz 8 pF 
Noise Figure -  'BC237/238 | NF Voe=5V, Ic=O.2mA, | 2 | 140 dB 
‘BC 239 f=1KHz Rg=2kohm 4 dB 
‘BC239 NF Vce=5V, Ic=O0.2mA 4 dB 
R= 2kohm, f=30~15KHz 
A i a a a oan a eT, 


here CLASSIFICATION 
ee 


Classification A B Cc 


120-220 180-460 380-800 
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NPN EPITAXIAL SILICON TRANSISTOR 


BC237/238/239 


TRANSFER CHARACTERISTIC 


STATIC CHARACTERISTIC 


EMITTER VOLTAGE 


350u A 


=300nA 
a 


In 


Ip 


LINSY8ND YOLD3ST109 ‘“(ww)) 


Vee(V), BASE 


Vce(V), COLLECTOR-EMITTER VOLTAGE 


CURRENT GAIN BANDWIDTH PRODUCT 


DC CURRENT GAIN 


NIVD LNSYYENd 9a‘244 


Ic(mA), COLLECTOR CURRENT 


Ic(mA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 


OUTPUT CAPACITANCE 


COLLECTOR-EMITTER SATURATION VOLTAGE 


ADVLIOA NOILVYENLVS ‘(AWw)ies)7°, “(Ves)78, 


30 50 100 300 1000 


10 
Veca(V), COLLECTOR-BASE VOLTAGE 


COLLECTOR CURRENT 


Io(mA), 
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SAMSUNG 


te 


BC307/308/309 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS 


e LOW NOISE: BC309 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Emitter Voltage 
:BC307 
:BC308/309 

Collector-Emitter Voltage 
:BC307 
:BC308/309 

Emitter-Base Voltage 

Collector Current (DC) 

Collector Dissipation 

Junction Temperature 

Storage Temperature 


Characteristic 


Collector Emitter Breakdown Voltage 
:BC307 
_ :BC308/309 
Collector Emitter Breakdown Voltage 
:BC307 
:BC308/309 


TO-92 


—50 
—30 


—45 
229 
= 
—100 
500 
150 

—55v150 


Test Condition 


lc=—2mA, lp=0 


le=—10pA, Ip=0 


Emitter Base Breakdown Voltage BVeso lE=—10pA, Ip =O 
Collector Cutoff Current Ices 
:BC307 Vce=— 45V, lg=O 
:BC308/309 Voe=—25V, Ip=O 
DC Current Gain Nee Vop=—5V, lo=—2mA 
Collector Emitter Saturation Voltage Vce(sat) lc=—10mA, lg=—0.5mA V 
lc=—100MA, lp=—5mA —0.5 V 
Collector Base Saturation Voltage Vee(Sat) lb=—-10mA, ls=—0.5mA —0.7 V 
lc=—100mA, Ip=—5mA ~—0.85 V 
Base Emitter On Voltage Vee(on) Vce=—-5V, Ie=—2mA —0.55 | —0.62 —0.7 V 
Current Gain Bandwidth Product fr Vce=—5V, Ilo=—10mA, 130 MHz 
f= 50MHz 
| Collector Base Capacitance Ccso Vop=—10V, f=1MHz 6 pF 
Emitter Base Capacitance Cero Vep=—O.5V, f=1MHz 12 pF 
Noise Figure :-BC307/308 | NF Voe=—5V, lo=—O0.2mA. 10 dB 
:BC309 R y= 2kohm, f=1KHz 4 dB 
:-BC309 NF Vee=—5V, le=—O0.2mA 2 4 dB 
; Ry=2kohm, f=30~%15KHz 
here CLASSIFICATION 
Oe a et 
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BC307/308/309 PNP EPITAXIAL SILICON TRANSIST OR 


STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
—-50 as <4 ee ne a ae ] 
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Vce(V), COLLECTOR-EMITTER VOLTAGE Vee(V), BASE-EMITTER VOLTAGE 


DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 


oa ES CeS 
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hre, DC CURRENT GAIN 


f{MHz), CURRENT GAIN-BANDWIDTH PRODUCT 
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io(mA), COLLECTOR CURRENT Ic(mA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 
OLLECTOR OUTPUT CAPACITANCE 
COLLECTOR-EMITTER SATURATION VOLTAGE © " 


Cor(pF), CAPACITANCE 


Vee(Sat), Voe(sat)(V), SATURATION VOLTAGE 


—0.1 -0.3 -0.5; —1| -3 -5 -10 -—30 -—50 —100 —-30 -50 -100 
Ic(mA), COLLECTOR CURRENT Vca(V), COLLECTOR-BASE VOLTAGE 
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BC327/328 


PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS 


e SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 


¢Complement to BC337/BC338 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Symbol 


Characteristic 


Collector Emitter Voltage 
‘BC327 
‘:BC328 

Collector Emitter Voltage 
‘:BC327 
:BC328 

Emitter-Base Voltage 

Collector Current (DC) 

Collector Dissipation 

| Junction Temperature 


Characteristic 


-BC327 


Vces 


VoceEo 


VeBo 
ie 

Pc 
qj 


Collector Emitter Breakdown Voltage 


| Storage Temperature Tstg -—55~150 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Symbol 


BVcEO 


—50 Vv 
—30 V 
—45 V 
—25 V 
—5 V 
—800 mA 
625 mW 
150 °C 


Test Condition 


Ilc=—10mA, Ip=0 


TO-92 


‘BC328 —25 V 
Collector Emitter Breakdown Voltage | BVces lc=—0.1mA, Ilp=O 

:BC327 —50 V 

:BC328 —30 V 
Emitter Base Breakdown Voltage BVEBO lE=—0.1mA, Ic=O =5 V 
Collector Cutoff Current ICES 

‘:BC327 VceE=—45V, Ip=O -2 —100 nA 

:BC328 Vce=—25V, Ip=0 =2 —100 nA 
DC Current Gain Nee VoeE=—1V, lc=—100mMA 100 630 

hee2 VceE=—1V, Ic=—30mA 60 
Collector Emitter Saturation Voltage Vce(sat) lc=—500mA, Ip=—-50mA —0.7 V 
Base Emitter On Voltage Vpe(on) VocE=—1V, lc=—300MmMA =1.2 V 
Current Gain Bandwidth Product a VoceE=—5V, Ic=—10mA, 100 MHz 
| f=SOMHz 
Collector Base Capacitance CcBo Vop=—10V, f=1MHz 12 oF 
hre CLASSIFICATION 
250-630 
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BC327/328 _. PNP EPITAXIAL SILICON TRANSISTOR 


COLLECTOR CURRENT vs. | COLLECTOR CURRENT vs. 
COLLECTOR EMITTER VOLTAGE - COLLECTOR: EMITTER VOLTAGE 
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Vce(V), COLLECTOR EMITTER VOLTAGE Vce(V), COLLECTOR EMITTER VOLTAGE 
DC CURRENT GAIN vs. BASE AND COLLECTOR SATURATION 


COLLECTOR CURRENT VOLTAGE vs. COLLECTOR CURRENT 
rity ry -10 me ees ce 


hee, DC CURRENT GAIN 


Vce(sat), Vee(sat(V), SATURATION VOLTAGE 
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BC327/328 PNP EPITAXIAL SILICON TRANSISTOR 


INPUT AND OUTPUT CAPACITANCE vs. SAFE OPERATING AREA 
REVERSE VOLTAGE 
Sa 
i | 
Soff } 


20 


Cob(le=0) 
| if \ 
| 


Cin(PF), CopipF), CAPACITANCE 
ic(mA), COLLECTOR CURRENT 


-0.1 -0.2 -0.5 -1 -2 -5 -10 -20 —50 —100 ~4 -2 —5 -10 —20 —50 —100 
Vca(V), COLLECTOR-BASE VOLTAGE Vce(V), COLLECTOR TO EMITTER VOLTAGE 
Vae(V), EMITTER-BASE VOLTAGE 


POWER DERATING 


P>(W), POWER DISSIPATION 
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Ta(°C), AMBIENT TEMPERATURE 
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BC337/338 = | NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS 


° SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
eComplement to BC327/BC328 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) T0-92 7 | 
Characteristic 
| Collector Emitter Voltage 
| :BC337 SO ¥ 
| :BC338° 30 V 
| Collector Emitter Voltage VcEo 
‘BC337 45 V 
‘BC338 25 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current (DC) Io 800 mA 
Collector Dissipation Po 625 mW 
| Junction Temperature Tj 150 se 
| Storage Temperature Tstg | —55~150 20 


1. Collector 2. Base 3. Emitter 


ELECTRICAL CHARACTERISTICS (T.=25°C) 


Test Condition 


Collector Emitter Breakdown Voltage BVcEO Io=10mA, lp= 

:BC337 

; :BC338 ; | 25 V 

Collector Emitter Breakdown Voltage | BVces Ic=0.1mA, Ip=O | 

:BC337 50 V 

:BC338 30 V 
Emitter Base Breakdown Voltage BVEBo lE=O.1mA, Ic=O 5 V 
Collector Cutoff Current IcES 

:BC337 Vce=45V, Ip=O 2 100 | nA 

-BC338 VcE=25V, Ig=O | 2 100 nA 
DC Current Gain Nee Vece=1V, Ic=100MA 100 630 

Nre2 VcE=1V, Ilc=S300mA 60 
Collector Emitter Saturation Voltage Voe(sat) Ic=500mMmA, Ip=50mA 0.7 V 
Base Emitter On Voltage Vee(on) VcE=1V, Ic=S00mA 1.2 V 
Current Gain Bandwidth Product | fr VcE=5V, Ilc=10mA, 100 MHz 
SO f=50MHz : | 

Collector Base Capacitance Ccso Vcp=10V, f=1MHz 12 | pF 


here CLASSIFICATION 


Classification 


250-630 


NPN EPITAXIAL 


BC546/547/548/549/550 SILICON TRANSISTOR 


SWITCHING AND AF AMPLIFIER 


¢ HIGH VOLTAGE: BC546, Vceo = 65V 
e LOW NOISE: BC549, BC550 
¢ Complement to BC556 ... BC 560 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) TO-92 
Characteristic Symbol Rating | Unit 
a a a 
Collector Bacco: “/cltage Vives ! 
‘BC546 80 | ov 
‘(BC547/550 50 | V 
‘BC548/549 30 V 
Collector Emitter Voltage | Vceo 
‘BC546 65 V 
‘-BC547/550 45 V 
‘'BC548/549 30 V 
Emitter-Base Voltage Veso V 
:BC546/547 6 V 
‘:BC548/549/550 5 V 
' Collector Current (DC) le 100 mA 
Collector Dissipation Po 500 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —65~150 sO a IC ole g tebe Bone ce Seniah 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current logo Vop=SO0V, Ie=O 15 nA 
DC Current Gain Nee Vce=5V, Ile=2mA 110 800 
Collector Emitter Saturation Voltage Voe(Sat) ee lIg=O.5mA 90 250 mV 
=100mA, Ip=5mA 200 600 mV 
Collector Base Saturation Voltage Vae(Sat) me lp=O.5mA 700 mV 
lc=100mA, Ilp=5mA 900 mV 
Base Emitter On Voltage Vege(On) Voe=5V, Ile=2mA 580 660 . 700 mV 
Vce=5V, lc=10mA 720 mV 
Current Gain Bandwidth Product fy Voce=5V, Ilo=10mA, 300 MHz 
f= 100MHz 
Collector Base Capacitance Coro Vop=10V, f=1MHz 3.5 6 pF 
Emitter Base Capacitance Ceso Vegp=O0.5V, f=1MHz 9 pF 
Noise Figure ‘-BC546/547/548 | NF Voe=5V, Ic=200pA, 2 10 dB 
‘-BC549/550 | f=1KHz Rg=2kohm 2 4 dB 
:BC549 NF Vce=5V, Ic=200"A 1.4 4 dB 
‘:BC550 R,=2kohm, 1.4 3 dB 
f=30~1 5000Hz 


hre CLASSIFICATION 


A 


110-220 


Classification 


a 


200-450 420-800 
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es | 


NPN EPITAXIAL 
SILICON TRANSISTOR 


BC546/547/548/549/550 


STATIC CHARACTERISTIC TRANSFER CHARACTERISTIC 


S350uA 
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shits sl 


Ip=250puA 


Ip=200uA es 
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lg= 1 OOpA 


Ic(mA), COLLECTOR CURRENT 
Ic(mA), COLLECTOR CURRENT 


" Igp=SOuA 
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Vce(V), COLLECTOR-EMITTER VOLTAGE Vae(V), BASE-EMITTER VOLTAGE 


DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 


hee, DC CURRENT GAIN 


f(MHz}, CURRENT GAIN-BANDWIDTH PRODUCT 
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Electronics 


PNP EPITAXIAL 
BC556/557/558/559/560 SILICON TRANSISTOR 


SWITCHING AND AF AMPLIFIER 


e HIGH VOLTAGE: BC556, Vceo = —65V 
e LOW NOISE: BC559, BC560 
° Complement to BC546 ... BC 550 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector Base Capacitance Vso 
‘BC556 —80 V 
| ‘-BC557/560 —50 Vv 
‘BC558/559 —30 V 
| Collector Emitter Voltage — Veeo 
| -BC556 ~65 V 
-BC557/560 —45 V 
‘-BC558/559 —30 V 
Emitter-Base Voltage VeRO a5 V 
Collector Current (DC) lo —100 mA 
, Collector Dissipation Peo 500 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —65~150 eC 1. Collector 2. Base 3. Emitter 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Typ Max Unit 
Collector Cutoff Current lcBo Vos=—30V, le=O nA 
DC Current Gain Nee Voe=—5V, Ilc=2mA 110 800 
Collector Emitter Saturation Voltage Vee(sat) lcb=—-10mA, lg=—-0.5mA —90 =300 mV 
lb=—100mA, ls=—5mA =) =690 mV. 
| Collector Base Saturation Voltage Vee(Sat) Ilc=—10mA, lg=—-O0.5mA = 700 mV | 
| Ilc=—100mA, lg=—5mA —900 mV | 
Base Emitter On Voltage Vege(on) Vee=—5V, Ilo=—-2mA —600 —660 150 mV 
Vce=—5V, lo=—10MmA — 800 mV 
Current Gain Bandwidth Product fr Voce=—5V, Ilc=—10mA, ~~ 150 MHz 
f= 1O0MHz 
Collector Base Capacitance Ccso Vop=—-10V, f=1MHz 6 pF 
: Noise Figure 1BC5656/557/558". |) NF Voce=—5V, Ilo=—200A, 2 10 dB 
| ‘BC559/560 f=1KHz Ry=2kohm 1 4 dB 
‘BC559 NF Voe=—5V, Ilo=—-200yA 122 4 dB 
‘BC560 R,=2kohm, 1.2 2 dB 
f=30~15000Hz i: 


here CLASSIFICATION 


| Classification A B C 


ieee 


110-220 200-450 420-800 
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Electronics 


BC556/557/558/559/560 


STATIC CHARACTERISTIC 


ic{mA), COLLECTOR CURRENT 
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hee, DC CURRENT GAIN 
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Vee(Sat), Vce(satl(mV), SATURATION VOLTAGE 
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Electronics 


Ic(mA), COLLECTOR CURRENT 


f(MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


Con(pF), CAPACITANCE 


PNP EPITAXIAL 
SILICON TRANSISTOR 


BASE-EMITTER VOLTAGE 


-100 


O ~-0.2 —-0.4 -0.6 -0.8 -1.0 —1.2 
Vee(V), BASE-EMITTER VOLTAGE 


CURRENT GAIN-BANDWIDTH PRODUCT 
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Vca(V), COLLECTOR-BASE VOLTAGE 


-—100 
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BC635/637/639 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER 
APPLICATIONS 


¢ Complement to BC635/638/640 


ABSOLUTE MAXIMUM RATINGS (T,= 25°C) 


Characteristic Symbol ere 


Collector Emitter Voltage: BC635 | Vcer 


at Ree = 1Kohm : BC637 5 : 
: BC639 100 V 
Collector Emitter Voltage: BC635 | Vces 45 V 
: BC637 60 V 
: BC639 100 V 
Collector Emitter Voltage: BC635 | Vceo 45 V 
: BC637 60 V 
: BC639 80 V 

Emitter Base Voltage VeBo 9 V 1. Emitter 2. Collector 3. Base 
Collector Current Ic 1 A 
Peak Collector Current lop 1.5 A 
Base Current Is 100 mA 
Collector Dissipation P, 1 WwW 
Junction Temperature iF 150 °C 
Storage Temperature Tstg —65~150 | °C 


* PW=5m8S, Duty Cycle = 10% 


ELECTRICAL CHARACTERISTICS (T, = 25°C) 


Characteristic Test Condition 


lc=10mA, lp= 


Collector Emitter Breakdown Voltage 


‘BC635 V 
:BC736 | | | 60 V 
-BC639 | | 80 V 
Collector Cutoff Current IcBo Vop=30V, le=0O | 0.1 pA 
Emitter Cutoff Current lEBO Vep=5V, Ic=0 0.1 uA 
DC Current Gain hee VcE=2V, Ic=5mA 25 
-BC635 VoceE=2V, Ic=150mA 40 250 
:BC637/BC639 40 | | 160 
VcE=2V, Ic=500mA 25 | 
Collector Emitter Saturation Voltage Vce(sat) Ic=500mA, Ip=50mA 0.5 V | 
Base Emitter On Voltage Vpe(Oon) VoE=2V, Ic=500mMA 1 V 
Current Gain Bandwidth Product fr VceE=5V, Ilo=10mA, 100 MHz 
f=50MHz 
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BC635/637/639 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 


hee, DC CURRENT GAIN 


ic(mA), COLLECTOR CURRENT 
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BC636/638/640 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER : 
APPLICATIONS 

e Complement to BC635/637/639 we 

ABSOLUTE MAXIMUM RATINGS (T,= 25°C) 


| Characteristic Symbol ener 


Collector Emitter Voltage: BC636 | Vcer — 45 
at Ree = 1Kohm : BC638 — 60 : 
: BC640 — 100 V 
Collector Emitter Voltage: BC636 | Vces —45 V 
: BC638 — 60 V 
: BC640 — 100 V 
Collector Emitter Voltage: BC636 | Vceo — 45 V 
: BC638 — 60 V 
: BC640 — 80 V 
Emitter Base Voltage VeBo —9 Vv 1. Emitter 2. Collector 3. Base 
Collector Current Io —1 A 
Peak Collector Current lop —1.5 A 
Base Current lp — 100 mA 
Collector Dissipation P, 1 W 
Junction Temperature T; 150 


Storage Temperature Tsstg — 65~ 150 


Characteristic 
Collector Emitter Breakdown Voltage —10mA, !p=0O 
:BC636 V 
‘-BC638 -60 V 
‘-BC640 — 80 V 
Collector Cutoff Current IcBo Vep=—30V, Ie=0 —0.1 uA 
Emitter Cutoff Current lEBO Vep=—5V, Ic=O0 —0.1 uA 
DC Current Gain hee VoceE=—2V, Ic=—5mA 25 
:BC636 Vop=—2V, Ilc=—150mA 40 250 
:BC638/BC640 40 | 160 
VceE=—2V, Ic=—500mA 25 . 
Collector Emitter Saturation Voltage Vce(sat) Ic=—500MA, Ip=—-50mA | -0.5 V 
Base Emitter On Voltage VpBeE(on) VoE=—2V, Ic=—500mA ae V 
Current Gain Bandwidth Product fr VoceE=—5V, Ic=—10mA, 100 MHz 
f=50MHz | | 
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BC636/638/640_ PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 


aap2 So 
ap2 62am 
H : t 


oe 


MBRil) 


Le 


hee, DC CURRENT GAIN 


A AA 


Iic(mA), COLLECTOR CURRENT 


“AR 
aie 


CANNY 
Cr 


en noms mae SN 


-10 ~ 20 -30 ~40 ~50 - -3 -5 -—10 ~30 l — 300 - 500 — 1000 


VeetV), CoEec Ton EMITTER VOLTAGE Ic(mA), COLLECTOR CURRENT 
BASE EMITTER SATURATION VOLTAGE 
COLLECTOR EMITTER SATURATION VOLTAGE = BASE EMITTER ON VOLTAGE 
-10 2 es ~ one Soe oe oe ae 

+--+} +4 ou aa gaeere Rane ae 
wi SEH ete att 500 ===— =e == =e 
ro] -5 eee etitt ieee REEL a ee ~ ies a = 
< fb Hr au eat Pe ee ores a 
3 mee CAG BEA RAE ae al hail 

~ 

: 4 Ld Ez 
gl aan 
- ——t eH Vee(sat) J Vee(sat) Ht bed «x Saas Ce EEE DERE Sor JGR; eee ooian Emer ieee! 
c SS ae 
=] 208 3 Ha RT Pa « -~§9 +—+— — HH po 
Pm a [ Pf tT Oo -——}-} ese] on 
YW _93 rT ET TH ane ATH FS -30 7 a [fl —t— 
Ss || ETT Pon VAAL z a ae ee va | 
OCT «COC 
G 
Oo ~-0.1 7 — ~10 -—— = 
2 SS eg Se 
8 0.05 oases ater a oo aE SB 5 -— ae 
= _ 0.03 andi enmnitt ee ana! -3 : ei 

Pe ST ACen Cen ae iz Fs 

coo LLU FTTH TUTTI Z | La 
~1 -~3 -5 —10 ~30 ~50 ~100 —300-500 — 1000 Q -0.2 -0.4 -0.6 — 0.8 ~ 1.0 ~ 1.2 
ic{mA), COLLECTOR CURRENT Vee(V), BASE EMITTER VOLTAGE 


COLLECTOR OUTPUT CAPACITANCE 


bi ia de eee me Se EAS 


Cos(pF), CAPACITANCE 


-1 -3 -5 —-10 -30 ~—50 —100 
Ves{¥), COLLECTOR BASE VOLTAGE 


| 8 


Electronics 


cx 


BC807/BC808 PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS SOT-23 


e SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
e Complement to BC817/BC818 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector Emitter Voltage: BC807! Vces —50 V | 
| BC808 | —30 V | 
Collector Emitter Voltage: BC807! Vceo —45 V | 
BC808 —25 V 
Emitter-Base Voltage VeBo =) V 
Collector Current (DC) Io —800 mA 
Collector Dissipation | Peo —310 mw | 
Junction Temperature Tj 150 | °C 
Storage Temperature Tstg —-65~v150 ae | 


£ ow 1. Base 2. Emitter 3. Collector 
ELECTRICAL CHARACTERISTICS (T,=25°C) coerced cece 


Characteristic 


Collector Emitter Breakdown Voltage BVcEO 
-BC807 | V 
:BC808 =25 V 
| Collector Emitter Breakdown Voltage BVces Ic=—0.1mA, Ilp=O 
:BC807 —50 V 
-BC808 | —~30 Vv | 
Emitter Base Breakdown Voltage BVeEBo le=—0.1mA, Ic=0 —5 V 
Collector Cutoff Current Ices VcoeE=— 25V, Ip=O -100 nA 
Emitter Cutoff Current lEBO | Vep=—4V, Ic=0 | —-100 nA 
DC Current Gain hee VceE=—-1V, lc=—-100mA | 100 630 
hee2 Voe=—-1V, Ic=—-300mA 60 | 
Collector Emitter Saturation Voltage Vce(sat) Ic=—500mA, lp=—-50mA ~O.7 | V 
Base Emitter On Voltage Ve_e(on)’ VceE=—1V, Ic=—-300mA_ Peles 
Current Gain Bandwidth Product fr VcoeE=—5V, Ilc=-—-10mA, | 100 | MHz 
f=50MHz | | | 
Collector Base Capacitance CcsBo | Vop=—10V, f= 1MHz | | 12 | pF | 


hre CLASSIFICATION 


Ciassification 


100-250 160-400 250-630 


a 
Nee2 | 60- | 1 00- 170- 


MARKING CODE 


| tomes = il, catdegin hl sauemaie - lh @ssucsa- A) seceaue 2 
| TYPE | 807-16 807-25 | 807-40 | 808-16 808-25 808-40 | 
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_ PNP EPITAXIAL SILICON TRANSISTOR 
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BC807/BC808 PNP EPITAXIAL SILICON TRANSISTOR 


INPUT AND OUTPUT CAPACITANCE vs. 
REVERSE VOLTAGE 


Cin(pF), Cob(pF), CAPACITANCE 
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Vca(V), COLLECTOR-BASE VOLTAGE 
Ven(V), EMITTER-BASE VOLTAGE 
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BC817/BC818 2 NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING AND AMPLIFIER APPLICATIONS 


¢ SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
e Compiement to BC807/BC808 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector Emitter Voltage: BC817 V 
BC818 Vo 
Collector Emitter Voltage: BC817! Veeco 45 V 
BC818 25 V 
Emitter-Base Voltage Verso | 5 V 
Collector Current (DC) Ic 800 mA 
Collector Dissipation Po 310 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —65~150 aG 


| 1. Base 2. Enrnitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T2=25°C) 9 ~————_____-_— 


Characteristic Test Condition Min Typ Max Unit 
Collector Emitter Breakdown Voltage BVcEO Ilc=10mA, Ip=O | 
:BC817 | | 45 | V 
:BC818 25 V 
Collector Emitter Breakdown Voltage BVces Ic=0.1mA, Ip=O 
:BC817 50 V 
‘:BC818 30 V 
Emitter Base Breakdown Voltage BVeBo le=0.1mA, Ilc=O 5 V 
Collector Cutoff Current IcES VcEe=25V, Ip=0 | 100 nA 
Emitter Cutoff Current lEBo Vep=4V, Ic=0 100 nA 
DC Current Gain hee VcE=1V, Ic=100mA | 100 | 630 | 
hre2 Voe=1V, Ic=300mA | 60 
Collector Emitter Saturation Voltage Vcoe(sat) Ic=500mA, Ilp=50mA 0.7 V 
Base Emitter On Voltage Vpe(on) VcE=1V, Ic=300MA 1.2 V 
Current Gain Bandwidth Product fr | Voe=5V, Ilc=10mA, 100 MHz 
| | f=50MHz | 
Collector Base Capacitance CcBo Vcp=10V, f=1MHz | 12 pF 


here CLASSIFICATION 


Classification 6 | 


100-250 


| Nee2 | 60- | 100- | 170- | 


MARKING CODE 


| 
| 818-25 818-40 
| MARKING | BFA | 8FB | BFC 8GA ! 8GB | 8GC | 


TYPE 817-16 817-25 | 817-40 | - 
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BC846/847/848/849/850 


NPN EPITAXIAL 


SILICON TRANSISTOR 


SWITCHING AND AF AMPLIFIER APPLICATIONS 


e SUITABLE FOR AUTOMATIC INSERTION IN THICK AND THIN-FILM CIRCUITS 


¢ LOW NOISE: BC849, BC850 
¢ Complement to BC856 ... BC860 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector Base Voltage 
‘BC846 
‘BC847/850 
‘BC848/849 
Collector Emitter Voltage 
‘BC846 
‘BC847/850 
‘(BC848/849 
Emitter-Base Voitage 
‘(BC846/847 
‘BC848/849/850 | 
Collector Current (DC) 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


| Characteristic 


; Collector Cutoff Current 
, DC Current Gain 
Collector Emitter Saturation Voltage 


; Collector Base Saturation Voltage 


Base Emitter On Voltage 


Current Gain Bandwidth Product 


Collector Base Capacitance 

' Emitter Base Capacitance 

| Noise Figure ‘BC846:847/848 
‘BC849/850 
‘BC849 

‘BC850 


here CLASSIFICATION 


piesa ea 


| Classification | A 


| hee | 110-220 


Vero 


le 
Pc 
qy 
Tstg 


{ 

80 | V 
50 V 
30 i ov 
65 V 
45 V 
30 V 
i 
te 
5 ov a 
100 | mA | 
310 ; mw 
150 ee 
—~65%150 | °C 


200-450 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


{ 


420-800 


MARKING. CODE 


1. 


Base 2. Emitter 3. Collector 


Symbol Test Condition | Min Typ | Max | Unit 
Ne on 
es Vop=30V, =O | 15 nA 
hee Voe=5V, le=2mA 110 800 | 
Voe(Sat) | lc=10MA, Ip=O0.5mA | 90 250 mV 
lc=100mA, Ip=5mA / 200 600 mV 
Vac(Sat) | Ic=10mA, Ip=O0.5mA | 700 | mv 
| | Ic=100mA, Ip=S5mA | 900 mV 
Vee(on) | Voc =5V, lo=2mA 580 660 700 mV 
| | Vce=5V, Ic=10MA 720 5 mv 
fy I Vce=5V, Io=10MA, 300 MHz 
| | f=100MHz | | 
| Cono | Vcp=10V, f=1MHz | 3.5 6 pF 
| Ceso | Vea=0.5V, f=1MHz 9 pF 
NF | Vee =5V, le=200uA, 2 10 dB 
| f=1KHz Ry=2kohm 1.2 4 dB 
NF | Vce=5V, Ic=200pA 1.4 4 dB 
R,=2kohm, 1.4 3 dB 
f=30~15000Hz 
a ea 


| pi aie aaasra 
| 

TYPE 8464. 9468. B46C | | B47A. 8478 | | 847C | 848A | 848B | | 848C | 849A  849B | 849C | 850A ! 850B | 850C 

. Fear a eer ee aPateee oP Ren ers nce nee eee eee eres er 
ee fener pane eee | ae Lees eee es al 
| | i | | ge te | 

/MARK | 8AA | 8AB | 8AC | 8BA | 8BB | 8BC | 8CA., 8CB_ BCC | 8DA! 8DB_ 8DC _8EA | 8EB  8EC 
H 2 \ ! : \ ! | 1 | ! ata 
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NPN EPITAXIAL 


STATIC CHARACTERISTIC TRANSFER CHARACTERISTIC 
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PNP EPITAXIAL 
BC856/857/858/859/860 SILICON TRANSISTOR 


SWITCHING AND AF AMPLIFIER APPLICATIONS 


e SUITABLE FOR AUTOMATIC INSERTION IN THICK AND THIN-FILM CIRCUITS 
e LOW NOISE: BC859, BC860 
e Complement to BC846 ... BC850 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


SOT-23 


Perr ee ie ae Te ee ar gens gare nd a 
| Characteristic Symbol Rating Unit 
Collector Base Voltage Vero 
‘BC856 —80 V 
‘-BC857/860 =50 V 
‘-BC858/859 —30 V 
Collector Emitter Voltage VeEo 
‘BC856 “65 V 
:BC857/860 —45 V 
‘(BC858/859 30 V 
Emitter-Base Voltage Vego oto V 
Collector Current (DC) lo —-100 mA 
Collector Dissipation Po 310 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —-65~v150 a 
: 1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T.=25°C) | —<——-—— 


ee a a ee ee a ee See ee gee ee ee ee eS eee ee a 
Characteristic Symbol Test Condition Min Typ Max. Unit 
{ 
| Collector Cutoff Current lego Vep=—S30V, I-F=O —15 nA 
DC Current Gain Nee: Vee=—5V, lc=—-2mMA 110 800 
Collector Emitter Saturation Voltage Vce(sat) | lc=—10mA, lp=—-C.5mA —90 —300 mV 
| lc=—100mA, Is=—SmA —250 ~650 mV 
Collector Base Saturation Voltage Vee(Sat) | lc=—10MA, lgp=—O0.5mA -700 mV 
lc=—100mA, ls=—5mA -900 mV 
Base Emitter On Voltage Vee(on) | Vog=—5V, lc=—2mA —600 -660 -—750 mV 
Vee=—5V, lo=—-10mA | —800 mV 
Current Gain Bandwidth Product fr Vop=—5V, Ilo=—-10MA, 150 MHz 
f= 100MHz 
Collector Base Capacitance Ccpo Vep=—10V, f=1MHz 6 pF 
Noise Figure ‘BC856/857/858 | NF Voe=— 5V, Io=— 200pA, 2 TO’ a5 “dB 
‘(BC859/860 =1KHz Rz=2kohm 1 4 dB 
:BC859 NF Voe=—5V, lo=—200"A 1.2 4 dB 
‘-BC860 R g=2kohm, 1.2 2 dB 
f=30~ 1 5000Hz 
a a a 


here CLASSIFICATION 


Classification A B C 
Ni 
| Nee 110-220 200-450 420-800 
Lp a a ere ee | 
MARKING CODE 


| TYPE | 856A | 856B | 856C | 857A 857B | 857C | 858A | 858B 


| | 

Goce ae = - = ad ae z as aaa ates Ce | 
eee 9AA 9AB OCA 9CB 9CC | ODA 9DB 9DC | SEA | SEB SEC | 
ee el ce eS | : 


858C 


| 859A 859B | 859C | 860A | 860B 
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PNP EPITAXIAL 


BC856/857/858/859/860 SILICON TRANSISTOR 


STATIC CHARACTERISTIC. 


Ic(mA), COLLECTOR CURRENT 
Io(mA), COLLECTOR CURRENT 


Voe(V), COLLECTOR-EMITTER VOLTAGE Vee(V), BASE-EMITTER VOLTAGE 
DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
s : 2 Beste na 
a Cooorh e 
H SEAS aor 
1 rot arr 
i wil | 
1 x= 
= 2 cee IN Q 
a a os ae ae tH = 
y Sihre 
5 CoN = 
Fs eel z 100 
2 al $ | 
: ll 
wi eas iva 
re ae x 
7 Seane > 30 
on Oo 
BEE! ¢ 
x 
= 
= 
10. 
-0.1 -0.3-0.5 ~1 =3 =5 10 —30 --50—100 
Ic{(mA), COLLECTOR CURRENT Ic(mA), COLLECTOR CURRENT 
BASE-EMITTER SATURATION VOLTAGE COLLECTOR OUTPUT CAPACITANCE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
-10 _— ‘ ‘ a 
: aeeeeeel 
ui eemebeen 
go -5 Se i 
5 -3 | 
4 
: A 
re) 
- -1 es a 3} 
Ps eesene = 4-H z 
< a a ant UR) et eens Ce eee a Borer ee Sens Ce i Bs rn eee 
- -0.5 um - 
< nal G 
5 an = 
= c 
g -0.1 ll 4 
: : a 
= aus rT 
® ~ 0.05 ch a 
3 ae ERR a 
a i lige | 
~0.01 | ill ll | 14 
-0.1 -0.3-0.5 -1 FieG | S410 —30-50 —100 =f -3 -5 —-10 -30 -50 -100 —300 
Ic(mA), COLLECTOR CURRENT , Vca(V), COLLECTOR-BASE VOLTAGE 


Electronics 


BCW 29/30 PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR [ 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit | 
SS 
| Collector-Base Voltage Vicpo —30 V 

Collector-Emitter Voltage Veo —20 V 
| Emitter-Base Voltage Veso —5.0 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 eC 
aa a et a he ce ee al 


e Refer to MMBT5086 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) Lannea 


See . 
Characteristic Symbol Test Conditions Min | Typ | Max | Unit 
Collector-Base Breakdown Voltage BVcBo lc=—10pA, le=O0 —30 V 
Collector-Emitter Breakdown Voltage BVcEO Ic=—2mA, lp=O —20 V 
Collector-Emitter Breakdown Voltage BVcEs Ilc=—100pA, Vep=O —30 V 
Emitter-Base Breakdown Voltage BVEBo le=—10yuA, Ic=O a V 
Collector Cut-off Current ICBO Vop=—20V, le=O —100 nA 
DC Current Gain Nee 
-BCW29 VcE=—5V, Ilc=—2mA 120 260 
BCW30 215 500 
Coilector-Emitter Saturation Voltage Voce (sat) | lco=—10mA, Ip=—O0.5mA —-0.3 V 
| Base-Emitter On Voltage Vee (on) | VogE=—5V, Ilc=—2mA —0.6 —0.75 V 
| Output Capacitance Cos Vcop=-—10V, le=O 7 pF 
f=1MHz 
Noise Figures Ne Ilc=—0.2mA, VceE=—5V 10 dB 
| Rg=2KQ, f=1KHz 


MARKING CODE 


Marking 


¢ SAMSUNG = 


Electronics 


BCW31/32/33 


GENERAL PURPOSE TRANSISTOR : : 
, SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base. Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT5088 for graphs 


Characteristic 
Collector-Base Breakdown Voltage BVcBo Ic=10,A, ie=0 
Collector-Emitter Breakdown Voltage BVcEO Ic=2mA, Ip=O 


Emitter-Base Breakdown Voltage | BVERBO le=10yA, Ic=O 
DC Current Gain NE 

:BCW31 VoeE=5V, Ic=2.0mA 

BCW32 

BCW33 
Collector-Emitter Saturation Voltage Vce (sat) | Ilc=10mA, Ip=O.5mA 
Base-Emitter On Voltage Vee (on) | Voe=5V, Ilc=2mA 
Output Capacitance Cos Vop=10V, le=O 

| f=1MHz 

Noise Figure | Ne Vce5V, Ic=0.2mA 


Rs=2KQ, f=1KHz 


MARKING CODE 


& SAMSUNG 


Electronics 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) ees ; 


Marking 


NPN EPITAXIAL SILICON TRANSISTOR 


<<< 
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BCW60A/B/C/D NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vso 32 V 
Coilector-Emitter Voitage VcEO 32 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current lc 100 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 °C 


e Refer to MMBT3904 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISHICS (Ta=25°C) | 


Characteristic Sainbel Test Conditions Min Max Unit 
$$ ——| 
Collector-Emitter Breakdown Voltage BVcBo Ic=2mA, Ip=O0 32 V 
Emitter-Base Breakdown Voltage BVEBo le=1pA, Ic=O0 5 V 
Collector Cut-off Current ICES Vop=32V, Vae=0 20 nA 
Emitter Cut-off Current lEBO Vep=4V, Ic=0 20 nA 
DC Current Gain hee 
-BCW60B VoE=5V, Ic=10yuA 20 
BCW60C |, 40 
BCW60D 100 
-BCW60A Voe=5V, Ilc=2mA 120 220 
BCW60B 180 310 
| BCW60C Z50 460 
BCW60D 380 630 
-BCW6OA | Voe=1V, Ic=50mA 60 
BCW60B 70 
BCW60C 90 
| BCW60D 100 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=50mA, Ip=1.25mA 0:55 V 
Ilc=10mA, Ip=0.25mA 0:35 V 
Base-Emitter Saturation Voltage Vee (sat) Ic=50mA, Ip=1.25mA OF thy 1,03 V 
| lc=10mA, Ip=0.25mA 0.6 0.85 V 
| Base-Emitter On Voltage Vee (on) | Vce=5V, Ilc=2mA 0.55 0.75 V 
Output Capacitance Cos Vop=10V, le=0O a pF 
f=1MHz 
Current Gain-Bandwidth Product fr Ic=10MA, Vce=5V 1:25 MHz 
f= 100MHz 
| Noise Figure Ne Ilc=O0.2mA, Voe=5V 6 dB 
Rg=2KQ, f=1KHz 
Turn On Time ton Ilc=10mMA, Ip1=1mA 150 ns 
Turn Off Time torr Vep=3.6V, lp2=1mA 800 ns 
| R1=R2=5KN, R_=9900 
Lo eee, 
Marking 


MARKING CODE 


BCW60A BCW60B 


2 SAMSUNG 


Electronics 


BCW60C 


at 


BCW60D 
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BCWG61A/B/C/D _— PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR ae. 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
C 


haracteristic 


| Collector-Base Voltage V 
Collector-Emitter Voltage | Voeo Oe | Vv | 
Emitter-Base Voltage | Vewo | ~5.0 v | | 
Collector Current Dole —100 mA | 
Collector Dissipation | Po 350 mw || 
Storage Temperature | Tstg | 150 : 2c 

— Se AEA eee de eR eee ee { 


e Refer to MMBT5086 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 9 |_—_______ 


Characteristic Test Conditions 
Collector-Emitter Breakdown Voltage lc=—2mA, Ilp=O0 
Emitter-Base Breakdown Voltage le=—1pA, Ilc=O 35 
Collector Cut-off Current | Ices Vop=—32V, Vee=0 ; —=207).nA 
DC Current Gain hee | 
-BCW61B VoE=—5V, Ilc=—10yA 20 
BCW61C 40 
BCW61D . 100 
-BCW61A VceE=—-5V, Ilc=—2mA 120 220 
BCW61B | | 140 310 
BCW61C 250 460 | 
BCW61D | ;} 380 630 
:BCW61A VceE=—5V, Ilc=—50mA 60 
BCW61B 80 
BCW61C 100 
BCW61D . 100 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=—50mA, Ip=—1.25mA =0:55 V 
| lc=—10mA, Igp=—-0.25mA —-0.25 V | 
Base-Emitter Saturation Voltage | Vee (Sat) | Ic=—50mA, Ip=—-1.25mA 0.68 1.05 V | 
| Ilc=—10mA, Ilp=—0.25mA 0.6 0.85 V 
Base-Emitter On Voltage Vee (on) VocE=—5V, Ilc=—2mA 0.6 0.75 V 
Output Capacitance Cos Vop=—10V, IE=O 6 pF 
| f=1MHz | 
Noise Figure | Ne Ic=—0.2mA, Vce=—5V 6 dB 
| | Rg=2KQ, f=1KHz | 
Turn On Time ton Ilc=—-10mA, Ipt=—-imA . 150 ns 
Turn Off Time torr Vep=—3.6V, Ip2=—-1mA 800 ns 


R1=R2=5kKO, R-=9900 | 


Marking 


MARKING CODE 


TYPE | BCW6IA BCW61B 
MARK. | BA | ‘BB 


Eee eee eee 


BCW61C BCW61D | 
BC BD 


& SAMSUNG oO 888 


Electronics 


BCW69/70 PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR Deer _ 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Emitter Voltage |. “Mees i —45 Me 
| Emitter-Base Voltage LenS ft 5 no 

Collector Current | ole —100 i mA 

Collector Dissipation : Pe ! 350 | mW 


Storage Temperature 


e Refer to MMBT5086 for graphs e 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Test Conditions 
Collector-Emitter Breakdown Voltage BVcEo Ic=—2mA, lp=O =—45 V 
Collector-Emitter Breakdown Voltage BVces Ic=—100yuA, Vep=O —50 V 
Emitter-Base Breakclown Voltage BVEBO leE=—10pA, Ilc=O —5 V 
Collector Cut-off Current IcBo Vop=—20V, le=0 —100 nA 
DC Current Gain re 
-BCW69 Voce=—5V, Ilc=—2mA 120 260 
BCW70 215 500 
Collector-Emitter Saturation Voltage Vce (Sat) | lc=—10mA, Ilp=—0.5mA —-0.3 V 
Base-Emitter On Voltage Vee (on) VceE=—5V, Ilc=—2mA —-0.6 oat Oe geo V 
Output Capacitance Cos | Vop=—10V, Ir=0O 7 pF 
f=1MHz 
Noise Figure Ne Ilc=—0.2mA, VceE=—5V 10 dB 
Re=2KQ), f=1KHz 


MARKING CODE 


Marking 


prone 


& SAMSUNG - 497 


Electronics 


BCW71/I72  ~—~—sONPNN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage 
Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT5088 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) =a 


Collector-Base Breakdown Voltage BVoao Ic=10yA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO Ic=2mA, Ip=O 


Collector-Emitter Breakdown Voitage BVceEs Ic=2mA, Vep=O 45 
Emitter-Base Breakdown Voltage BVeBo leE=10yA, Ic=0 5 
Collector Cut-off Current IcBo Vcp=20V, le=O 100 nA 
DC Current Gain Nee 
| :BCW71 VocE=5V, Ic=2mA 110 220 
BCW72 o 200 450. 
Collector-Emitter Saturation Voltage Vce (sat) | lc=10mA, Ip=0.5mA 0.25. Vv 
Ic=50mA, Ip=2.5mA 0.21 V 
Base-Emitter Saturation Voltage Vee (Sat) | Ic=50mA, Ip=2.5mA 0.85 V 
Base-Emitter On Voltage Vee (on) | VcE=5V, Ic=2mA 0.6 0.75 V 
Current Gain Bandwidth Product tT VoE=5V, Ilc=10mA 
f=35MHz 300 MHz 
Output Capacitance Cos Vop=10V, Ie=0O 4 | pF. 


f=1MHz 
Noise Figure Ne Ic=2.0mMA, VcE=5V 


=2KQ, f=1KHz 


MARKING CODE 
Marking 


SAMSUNG _ “8 


Electronics 


BCX70G NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage V 
Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Current mA 
Collector Dissipation mW 


Storage Temperature 


e Refer to MMBT5088 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) ae 


Collector-Emitter Breakdown Voltage | BVceo I-=2mA, lp=O 45 V 

Emitter-Base Breakdown Voltage BVeEso le =1yA,. lc-=0 5 V 

Collector Cutoff Current Ices VeE=S32V. Vee=O 20 nA 

Emitter Cutoff Current lEBo Vep=4V, Ic=O 20 nA 

DC Current Gain Nee Ver=5V. lo=2mA 120 220 
Vce=1V, le=50mA 60 

Collector-Emitter Saturation Voltage Vee (Sat) | Ic=10mA, ls=O0.25mA 0.35 V 
lc=50mA Ip=1 25mA 0.55 V 

Base-Emitter Saturation Voltage | Vee (Sat) | Ic= 10mA, Igp=0.25mA 0.6 0.85 V 
lc=50mA, lgp=1.25mMA 0.7 1.05 V 

Base-Emitter On Voltage Vee (on) lc=2mMA, Vop=5V 0.55 0.75 V 

| Current Gain-Bandwidth Product fr Voe=5V, Ilo=10MA 125 MHz 

f= 1 OOMHz 

Output Capacitance Cob Vcop=10V, Ile=O 45 pF 
f=1MHz 

Noise Figure NF lc=0.2mA, Voge =5V 6 dB 
f=1KHz, Rs=2K 

Turn On Time ton lc=10mMA, Ig: =1MA 150 ns 

Turn Off Time tot! lpo=1MA, Vap=3.6V 800 ns 


R.=9900, R,=R,=5KQ | 


Marking 


& SAMSUNG ™ 


Electronics 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic - 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
‘Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT3904 for graphs 


45 V 
5 V 
200 mA 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 

DC Current Gain 

Collector-Emitter Saturation Voltage 


Base-Emitter Saturation Voltage 


Base-Emitter On Voltage 
Current Gain-Bandwidth Product 


Output Capacitance 
Noise Figure 


Turn On Time 
' Turn Off Time 


Electronics 


BV ceo 
BVego 


Ices 
leBo 


Nee 
Vce (sat) 
Vee (Sat) 


Vee (on) 
fr 


lc=2.0mA, Ig=O 
le=1.0pA, I-=0 
VoE=S32V. Vee=O0 
Vep=4V, Ilc=O 
Voe=5V, lc=10uA 
Ver =5V, lc=2.0mMA 
Voce=1V, lb=50mA 
lc=10mA, Ip=0.25mA 
l-=50mA. lp=1.25mA 


 Ic=10mA, Ig=0.25mA 


lc=50mA, ig= 1.25mA 


‘Ic=2.0mA, Vce=5V 


lb=10mA, Vce=5V 

f= 100 MHz 

Vop=10V, Ie=O 
f=.1MHz 

Voe=5V, Io=0.2mA 
Rs=2KQ, f=1KHz 
lb=10mA, Ip: =1.0mA 
Vep=3.6V, lpo= 1 OMA 
R;=R,=5KQ, R_.=9900 


Se Adc eee (ce cee |e ee eee ee 


0.55 
125 


Marking 


1. Base 2. Emitter 3. Collector 
Characteristic Symbol Test Condition Min ~ Max Unit 


20 
20 


310 


0.35 
0.55 
0.85 
1.05 
0.75 


___NPN EPITAXIAL SILICON TRANSISTOR 


nS 


600. 


BCX70J | NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR - _ 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating Unit | 
es ee ee = ep PS 
| Collector-Base Voltage Vso 45 V 
Collector-Emitter Voltage Veo 45 V 
Emitter-Base Voltage VeRO 5 V 
Collector Current lo | 200 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 °C 


e Refer to MMBT3904 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) = - 


Characteristic. Test Condition | Unit 
Collector-Emitter Breakdown Voltage | BVceo lc=2.0mA, |g=O 45 V 
Emitter-Base Breakdown Voltage BVegpo le=1.0pA. | =O 5 V 

| Collector Cutoff Current Ices Vce=32V Vee=0 20 | nA 
Emitter Cutoff Current lEBo Vep=A4y, Ilc=U 20 ! nA 
| DC Current Gain hee Voe=5V, Ic=10uA 40 | 
Vi =5V Io=2.0mA | Z50 460 | 
Vce=1V, Ilc=50mA 90 | 
' Collector-Emitter Saturation Voltage Vee (Sat) | | = 10mA, Ip=O0.25mA | 0.35 V 
lc=50mA, Ilp=1.25mA | 0.55 V 
Base-Emitter Saturation Voltage Vee (Sat) | Ic=10mA, Igp=0.25mA 0.6 0.85 V 
| Ic =50MA, |e=1 25mA 7 1.05 | V 
| Base-Emitter On Voltage | Vee (on) lc=2.0mMA, Vce=5V | 0:65 | Oro: V 
| Current Gain-Bandwidth Product fr lc=10MA, Vee =5V 125 | MHz 
| f= 100MHz 
Output Capacitance Cob Vop=10V, Ir=O | 4.5 DF 
| f=1MHz | | | | 
| Noise Figure NF Voe=5V, le=0.2mA | 6 dB 
| Re=2KQ, f=1KHz | ; | 
Turn On Time tor lc=10mMmA, Ip: =1.0MA 150 ns 
' Turn Off Time totf Vep=3.6V, Ig2=1.0mMA 800 ns 
R,=R,=5KQ, R,=9900 | 
Marking 


commana SERRE -— 


Electronics 


BCX70K NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT3904 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition Min Max Unit 
Collector-Emitter Breakdown Voitage | BVceo lb=2.0mA, |e=0 45 V 
Emitter-Base Breakdown Voltage BVego le=1.0uA, l- =O 5 V 
Collector Cutoff Current Ices Voe=S32V Ve. =O 20 nA 
Emitter Cutoff Current leno | Veg=4V. Io=O 20 nA 
DC Current Gain Nee Voe=5V, Io=1 0A 100 

Vor =5V, Ilc=2.0mA 380 630 
Vce=1V, Ic=50mA 100 
Collector-Emitter Saturation Voltage Voe (Sat) | IC =10mA, Ip=O.25mA | | 0.35 V 
lc=50mA, lg=1.25mA 0.55 V 
Base-Emitter Saturation Voltage Vee (sat) lc=10mA, IB=O0.25mA 0.6 0.85 V 
Ic =50mA, Ilgp=1.25mA OF 1.05 V 
Base-Emitter On Voltage Vee (On) lo=2.0MA, Vcoe=5V 0.55 0.75 V 
Current Gain-Bandwidth Product fr lb=10mA, Vce=5V 125 MHz 
| f=100MHz 
Output Capacitance Cob Vop=10V, Ie=O 4.5 pF 
f=1MHz 
Noise Figure NF Voe=5V, Ic=O0.2mA 6 dB 
Rs=2KQ, f=1KHz 
Turn On Time lb=10mA, |p, =1.0MA 150 ns 
| Turn Off Time Vepp=3.6V, Ipo=1.0MA 800 ns 
R,=R,=5KQ, R_=9900 


Marking 
ae 
| 


& SAMSUNG 802 


Electronics 


BCX71G PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage VcBo —45 V 

Collector-Emitter Voltage VecEo —45 V 

Emitter-Base Voltage VeBo —5.0 V 

Collector Current lo mA 
Collector Dissipation Po mW 
Storage Temperature 


e Refer to MMBT5SO86 for graphs 


1. Base 2. Emitter 3. Collector | 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Emitter Breakdown Voltage BVcEO Ilc=—2mA, Ip= 
Emitter-Base Saturation Voltage BVeEBo leE=—1pA, Ic= : 


Collector Cutoff Current ICES VoeE=—32V, Vee=0 —20 nA 
DC Current Gain here VceE=—5V, Ic=— 2mA 120 220 
| VceE=—-1V, lo=— 50mA 60 
Collector-Emitter Saturation Voltage Vce(sat) Ic=—10mMmA, Ip=—0.25mA —0.25 V 
Ilc=—50mA, Ilp=—1.25mA —0.55 V 
Base-Emitter Saturation Voltage Vee(sat) Ic=—10mA, Ilp=—0.25mA —-0.6 —~0.85 V 
Ic=—50mA, Ilp=—-1.25mA ~—0.68 —1.05 V 
Base-Emitter On Voltage Vpe(on) lc=—2mA, VceE=—5V —-0.6 —-0.75 V 
Output Capacitance Cob Vop=—10V, Ie=0O 6 pF 
f=1MHz 
Noise Figure NF Ic=0.2mA, VoeE=5V 6 aB 
Rs=2KQ, f=1KHz 
Turn On Time ton lc=—10mA, !p1=—1mMA | 150 ns 
Turn Off Time toff Ip2=—1mA, Vep=3.6V 800 ns 


| : RL=9900 | | | 


Marking 


& SAMSUNG - = 


Electronics 


BCX71H ~~. PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT5086 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) SE 


Collector-Emitter Breakdown Voltage ‘BVcEO lc=—2mA, Ip=O 
Emitter-Base Breakdown Voltage BVeEBo le=—1pA, Ilc=0 


Collector Cutoff Current IcES VceE=—32V, Vege=O -—20 | nA 
DC Current Gain Nee Vce=—5V, Ilo=—10pA 30 | 
VoceE=—5V, Ilo=~-2mA 140 310 
VoE=—1V, Ilc=—-50mA 80 | 
Collector-Emitter Saturation Voltage Vcoe(sat) lc=—10mA, Ip=-0.25mA | —0.25 | V 
Ilc=—50mA, Ip=—1.25mA | —Q.55 V 
Base-Emitter Saturation Voltage VeBe(sat) Ic=—10mA, Ilgp=—-0.25mA -0.6 | —0.85 V 
Ilc=—50mA, Ip=—1.25mA -0.68 —1.05 V 
Base-Emitter On Voltage Vpe_(on) Ilc=—-2mA, Vce=—-5V —0.6 | —-0.75 V | 
| Output Capacitance Cob Vop=—10V, leE=O 6 pF 
f= 1MHz 
Noise Figure NF ~—s | Ic = —0.2mA, Vce=—5V 6 | dB 
f=1KHz, Rs=2KQ 
Turn On Time ton Ic=—10mA, Ip1=—1MA 150 ns 
Turn Off Time Ipo=—1MA, Vag=—3.6V 


R.=9900, 


Marking 


Susseauea saenieaenn ———_— | - a 


Electronics 


BCX71J PNP EPITAXIAL SILICON TRANSISTOR 


SOT-23 


GENERAL PURPOSE TRANSISTOR : ars = i: 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage b Peas ~45 V 
Collector-Emitter Voltage Vceo —45 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 350 mW 

| Storage Temperature Tstg . 150 °C 


- ® Refer to MMBT5086 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) pa ee _ 


Characterstic Symbol Test Condition 
Collector-Emitter Breakdown Voltage BVcEO Ic=-2mA, Ip=O —45 
Emitter-Base Breakdown Voltage BVERO le=—1TpA, Ic=O ae 
Collector Cutoff Current ICES VoceE=~—32V, Vae=0 =20 | nA 
DC Current Gain Nee VoeE=-—5V, Ic=—-1 OpA 40 
Voce=—5V, Ic=—-2mA 250 460 
Voce=—-1V, Ic=—-50mA 100 
Collector-Emitter Saturation Voltage Vce(sat) Ic=—10mA, Ip=-—0.25mA —0.25 V 
Ic=—50mA, Ilp=—1.25mA | —0.55 V 
Base-Emitter Saturation Voltage Vee(sat) Ilc=—10mA, Ip=-0.25mA | —0.6 —-0.85 V 
Ic=—50mA, Ip=—1.25mA —-0.68 —1.05 V 
Base-Emitter On Voltage Vpe(on) Ilc=—2mA, Vce=—5V —0.6 —0.75 V 
| Output Capacitance Cob Vop=—10V, le=O 6 pF 
| f=1MHz 
Noise Figure NF Ic=—0.2mA, Vcoe=—5V | 6 dB 
f=1KHz, Rs=2K0 
Turn On Time ton Ic=—10mA, Ip1=—1MA | we i 150 ns 
Turn Off Time toff Ipo=—-1MA, Vep=—-3.6V 800 ns | 
R.=9900 | 


Marking 


&? SAMSUNG 08 


Electronics 


msbontadd PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voitage 
Collector Current 

Collector Dissipation 
Storage Temperature 


e Refer to MMBT5086 for graphs 


| 
ELECTRICAL CHARACTERISTICS (T, =25°C) te atecotadetendl 


Characterstic | Symbol Test Condition 


Collector-Emitter Breakdown Voltage BVcEo Ilc=—2mA, Ip=O 
Emitter-Base Breakdown Voltage BVego —le=—1pA, Ic=0 


Collector Cutoff Current IcES VoE= —32V, VeE=O —20 nA 
DC Current Gain Nee VoE=—5V, Ic=—10uA 100 
VoeE=—5V, Ic=—2mA 380 630 
VceE=—1V, Ilc=—-50mA 110 
Collector-Emitter Saturation Voltage Vce(sat) Ilc=—10mA, Ip=—0.25mA —0.25 V 
Ic=—50mA, Ip=—1.25mA -0.55 Vv 
Base-Emitter Saturation Voltage Vpe(sat) lc=—10mA, lg=—0.25mA —-0.6 —0.85 V 
lo=—50mA, lp=—1.25mA —0.68 —1.05 V 
Base-Emitter On Voltage Vpe(on) Ilc=—2mMA, VoeE=—5V —-0.6 =O.75 V 
Output Capacitance Cob Vop=—10V, le=0 6 pF 
f=1MHz 
Noise Figure NE lc=—0.2mA, Vce=—5V 6 dB 
Rs=2K0,, f=1KHz 
Turn On Time ton lc=—10mA, Ip1=—1MA | 150 | ns 


Turn Off Time 


lpo=—1MA, Vas=—3.6V | 800 | ns 
RL=9900 


& SAMSUNG Be act ca cto S 506 


Electronics 


BF254/255 ~ NPN EPITAXIAL SILICON TRANSISTOR 


AM/FM IF AMPLIFIER, INPUT STAGES 


TO-92 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


| aa [om 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage Ving 5 V 

Collector Current lo 30 mA 
Collector Dissipation Peo 220 mW 
Junction Temperature Tj 150 °C 
Storage Temperature 55 150 es 


1. Collector 2. Base 3. Emitter 


Collector Base Breakdown Voltage lc=10PA, le =O 
Collector Emitter Breakdown Voltage lc=1mA, lp=O 
Emitter Base Breakdown Voltage le=10yA, Io=0 
DC Current Gain - Vece=10V, lo=1mMA 
Base Emitter On Voltage Vce=10V, Ilc=I1mA 
Current Gain Bandwidth Product Vce=10V, lc=1mA 
Noise Figure Ver =10V. Ioe=1mA 
f=200KHz, gs=2mS 
Vee= " OV, lc=1 mA 
f=1MHz, gs=1.5mS 
Feedback Capacitance Voe=10V, lo=1mA, 
f=450KHz 


& SAMSUNG = 


Electronics 


BF254/255 = =~—._—sNPN EPITAXIAL SILICON TRANSISTOR — 


STATIC CHARACTERISTIC ae _ BASE-EMITTER ON VOETACE 
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COLLECTOR OUTPUT CAPACITANCE 


SUH ee a 
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& SAMSUNG a as 


Electronics 


BF254/255 = ~~ NPN EPITAXIAL SILICON TRANSISTOR 


REVERSE TRANSFER ADMITTANCE (yrb) REVERS TRANSFER ADMITTANCE (yre) 
vs. COLLECTOR CURRENT . . vs. FREQUENCY 
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8 SAMSUNG 510 


Electronics 


PNP EPITAXIAL 
MMBA811C5/C6/C7/C8 SILICON TRANSISTOR 


DRIVER TRANSISTOR hal —— 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage V 
Collector-Emitter Voltage Veo —45 V 
Emitter-Base Voltage VeBo =o | V 
Collector Current lo —50 mA 
Collector Dissipation mW 
Storage Temperature 


¢ Refer to MMBT5086 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


consis | wm | Ho | Oa 


Characteristic 


Collector-Emitter Breakdown Voitage BVcBo lc=—100zA, Ie =O —50 — V 
Collector-Emitter Breakdown Voltage BVcEO Ic=—I1mA, Ip=O V 
Emitter-Base Breakdown Voltage BVEBo leE=—10pA, Ic=O =H. 4 V 
Collector Cut-off Current IcBo Vop=—40V, le=O0 —50 nA 
Emitter Cut-off Current lEBO Vep=—5V, Ic=0 —50 nA 
DC Current Gain here VoE=—3V, Ilc=—O0.1MA 150 
-MMBA811C5 VcE=—3V, Ic=—0.5mA 135 270 
MMBA811C6 200 400 
MMBA811C7 300 600 
MMBA811C8 
Collector-Emitter Saturation Voltage Vce (Sat) | Ic=-—-20mA, Ip=—2mA 
Current Gain Bandwidth Product fr Vce=—6V, Ic=—1imA 


f= 100MHz 


MARKING CODE Marking 


TYPE | MMBA811C5 | MMBA811C6 | MMBA811C7 | MMBA811C8 
C5 | Ors) | C7 C8 


MARK. 


sSAMSUNG ; en 


Electronics 


PNP EPITAXIAL 


MMBA812M3/M4/M5/M6/M7 ——_—SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR ne a 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic’ | Symbol Rating Unit | 
Collector-Base Voltage VcBo —50 V 
Collector-Emitter Voltage | Veceo —40 V 
Emitter-Base Voltage VeBo —5 V 

| Collector Current lo _ = OO: °° mA 
Collector Dissipation | Po 350 mW 
Storage Temperature Tstg 156 °C 
gi rar oe te ae 
e Refer to MMBT5086 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) Pinas: 


Characteristic Test Conditions 

Collector Cut-off Current IcBo Vop=—40V, Ie=0 

Emitter Cut-off Current leBo Vep=—5V, Ic=0 

DC Current Gain | Are ; 
-MMBA812M3 Vce=—6V, Ic=—1mA 60 120 | 
MMBA812M4 90 180 
MMBA812M5 135 270 
MMBA8 1 2M6 200 400 
MMBA812M7 300 600 

Collector-Emitter Saturation Voltage Voce (sat) | Ic=—30mA, Ilgp=—-3mA —0.5 V 

Base-Emitter On Voltage Vee (on) VceE=—6V, Ilc=—1mA 


MARKING CODE 


TYPE |MMBA812M3 | MMBA812M4 | MMBA812M5 | MMBA812M6 | MMBA812M7 
M3 | M4 | MS | M6 | M7 


| MARK. 


2 SAMSUNG eS 


Electronics 


MMBC1009F1/F2/F3/F4/F5 


NPN EPITAXIAL 


SILICON TRANSISTOR 


AM/FM RF AMPLIFIER TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


SOT-23 


Characteristic Symbol Rating Unit 
jn | 
Collector-Base Voltage Vso 50 V 
Collector-Emitter Voltage VocEO 25 V 
Emitter-Base Voltage VeEBO 5 V 
Collector Current Ic 50 mA 
| Collector Dissipation Peo 350 mW 
Storage Temperature Tstg 150 °C 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector Cut-off Current IcBo Vop=15V, Ie=0 100 nA 
DC Current Gain Nee 
>MMBC1009F 1 VcE=3V, Ic=0.5mA 30 60 
MMBC1009F2 40 80 
MMBC1009F3 60 120 
MMBC1009F4 90 180 
MMBC1009F5 135 270 
Collector-Emitter Saturation Voltage Vce (sat) | lc=10mA, Ip=imA 0.3 V 
Current Gain-Bandwidth Product fr lc=1mA, Vcep=6V 150.4 MHz 
7 f= 100MHz 
Output Capacitance Cos Vcp=6V, Ie=0 2 pF 
f=1MHz 
Noise Figure Ne VoeE=6V, Ilc=0.5mA 25 dB 
f=1MHz, Rge=5000 
MARKING CODE 
Marking 
TYPE | MMBC1009F1 | MMBC1009F2 | MMBC1009F3 | MMBC1009F4 | MMBC1009F5 
MARK. F4 F2 F3 F4 F5 
513 


& SAMSUNG 


Electronics 


~NPN EPITAXIAL 
SILICON TRANSISTOR 


| SOT-23 ve ® | 


MMBC1622D6/D7/D8 


AMPLIFIER TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
een ee eo 

Collector-Base Voltage Vcso 40 OV 
Collector-Emitter Voltage Vceo 35 V- 
Emitter-Base Voltage VeBo ~ 5.0 V 
Collector Current Ic 100 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 °C 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Test Conditions 
Collector Cut-off Current Vop=25V, Ip=0O 
Emitter Cut-off Current Vep=5V, Ic=O 50 nA 
DC Current Gain . NE VoE=3V, Ilc=0.1mMA 150 
>MMBC1622D6 VoE=3V, Ic=0.5mA 200 400 
MMBC1622D7 300 600 
| MMBC1622D8 . 450 900 
Collector-Emitter Saturation Voltage Vce (sat) | Ic=100mA, Igp=10mA 0.3 V 
Base-Emitter On Voltage Vee (on) | Voe=3V, Ilc=O0.5mA 0.55 0.65 V.. 
Current Gain-Bandwidth Product | fr Ic=1mA, Vcep=6V 100 MHz | 
f= 71 O0MHz 
MARKING CODE eer 
arking 


MARK. 


TYPE MMBC1622D6 MMBC1622D7 MMBC1622D8 
D6 | D7 | D8 


| 


914 


& SAMSUN 


Electronics 


NPN EPITAXIAL 
MMBC1622D6/D7/D8 SILICON TRANSISTOR 


< 


OLTAGE 


DC CURRENT GAIN COLLECTOR-EMITTER SATURATION 


\ 
ND 


here, DC CURRENT GAIN 


Vce (sat) (mV) SATURATION VOLTAGE 


Ic (mA), COLLECTOR CURRENT ic (mA), COLLECTOR CURRENT 


CURRENT GAIN BANDWIDTH PRODUCT 


Ct Tt ee 
aT i 
ri sii anil 
i : ane t+ ee 


ft (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


0.1 03 05 1 3 5 10 30 50 100 
Ic (mA), COLLECTOR CURRENT 


SAMSUNG _ 818 


Electronics 


ee NPN EPITAXIAL 
MMBC1623L3/L4/L5/L6/L7 SILICON TRANSISTOR 


SOT-23 


AMPLIFIER TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


[oe [om 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Storage Temperature | 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


Characteristic Test Conditions 


Gollector Cut-off Current 
Emitter Cut-off Current 


Vcp=40V, I=0 
Vep=5V, Ic=O0O 


DC Current Gain hre | 
-MMBC1623L3 VcE=6V, Ic=1.0mMA 60 120 
MMBC1623L4 90 180 
MMBC1623L5 135 270 
MMBC 1623L6 200 400 
MMBC1623L7 300 600 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=100mA, Ip=10mA 0.3 V 
Base-Emitter Saturation Voltage Vee (Sat) | Ic=100mA, Ip=10mA~ : V 
Base-Emitter on Voltage Vee (on) Vce=6V, Ic=1.0mMA : : V 
Current Gain-Bandwidth Product ag Ic=10mA, VcEep=6V MH 


f= 100MHz 


MARKING vere 


TYPE | MMBC1623L3 | MMBC1623L4 | MMBC1623L5 | MMBC1623L6 | MMBC1623L7 


Marking 


# clcctronics 


| NPN EPITAXIAL 
MMBC1623L3/L4/L5/L6/L7 SILICON TRANSISTOR 


STATIC CHARACTERISTIC TRANSFER CHARACTERISTIC 
i 
i z 
< iva 
x iv 
= 5 
o rs) 
5 x 
5 5 
ea Ww 
al = 
3 3 
E z 
2 : 
Vce (V), COLLECTOR-EMITTER VOLTAGE Vee (V), BASE-EMITTER VOLTAGE 
DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 
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ra) 
3S 
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& SAMSUNG 517 


M Flectronics 


MMBR5179 


NPN EPITAXIAL SILI 


RF AMPLIFIER TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 

Collector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current 

Collector Dissipation (Tz=25°C) 
Derate above 25°C 

Junction Temperature 

Storage Temperature 


Tstg 


20 V 
12 V 
2:5 V 
50 mA 
350 mW 
2.8 mWw/°C 
150 a © 


—-55150 °C 


Base 2. Emitter 3. Collector 


CON TRANSISTOR 


ees Cae _ 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter Base Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 

Collector Emitter Saturation Voitage 
Base-Emitter Saturation Voltage 

| Current Gain Bandwidth Product 
Collector Base Capacitance 

Small Signal Current Gain 

Noise Figure 


Common Emitter Amplifier Power Gain 


SAMSUNG 


Electronics 


BV cso 
BV ceo 
BVeso 
lcBo 
Are 
Vce (sat) 
Vee (Sat) 
fr 


Test Condition 


lc=0.01mMA, Ie=O 
lc=3mA, lg=0 
le=0.01mA, Ic=0 
Vcp=15V, Ie=0 
Voe=1V, lc=3mA 
lc=10mA, lp=tmA 

lc=10mA, le=1mA 

Voce=6V, lc=5mA, f=100MHz 

Vop= 10V, le=O, f=0.1MHz to 1MHz 
Vce=6V, Ilc=2mA, f=1KHz 

Vce=6V, lc=1.5mA, f=200MHz 
Rs=500 
Vce=6V, Ilc=5mA, f=Z00MHz 


12 
230 


25 


900 


25 


518 


MMBT2222 NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


ae eee eae 
| Collector-Base Voltage Vepo 60 V 
Collector-Emitter Voltage VocEo 30 V 
Emitter-Base Voltage VeRO 5 V 
Collector Current Ic 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 °C 
ELECTRICAL CHARACTERISTICS (T,=25°C) iteneangte eee verens | 
Characteristic Symbol Test Condition | Min Max Unit 
SS SS eS 
Collector-Base Breakdown Voltage BV cso lc=10pA, fe =0 60 | V 
Collector-Emitter Breakdown Voltage | BVceo Ilc=10mA, lp=O 30 V 
Emitter-Base Breakdown Voltage BVero le=10pA, lo=O 5 V 
Collector Cutoff Current IcEex Vcr =60V, Vep=3V 10 nA 
Collector Cutoff Current Icgo Vop=50V, Ie=O 0.01 uA 
DC Current Gain Nee | Vce=10V, Ic=O0.1mMA 35 
| Voe=10V, le=1.0mA 50 
~ Voe=10V, le=10mA 75 
‘*Voe=10V, lo=150mA 100 300 
*Vce=10V, le=500mA 30 
*Collector-Emitter Saturation Voltage Voce (Sat) | Ilc=150mA, lg=15mA 0.4 V 
— Ic=500MA, Ip=50mA | 1.6 Vv 
*Base-Emitter Saturation Voltage Vee (Sat) | lo=150mA, lps=15mA | 1.3 V 
lc=500mA, lg=50mA 2.6 V 
Current Gain-Bandwidth Product fr lc=20mA, Vce=20V 250 MHz 
| f=100MHz 
Output Capacitance Cob | Vop=10V, Ip =O 8.0 pF 
f=1.O0MHz 
Turn On Time ton Voc=30V, Ver =0.5V po 35 ns 
| Ic=150MA, Ip: =15mA 
Turn Off Time tott | Vec=30V, Ic=150mA | 285 ns 
| | Ip =[po= 15mA 
ect aici Gil 


“Pulse tést: Pulse Width=300us, Duty Cycle=2% 


Marking 


Electronics 


MMBT2222.  ~=—S—SsNNPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
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SAMSUNG * ee 


Electronics 


MMBT2222A NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


| Collector Base Voltage VcBo rae) Vv 
Collector-Emitter Voltage VecEo 40 V 
Emitter-Base Voltage VeBo 6 V 
Collector Current Ic 600 mA 

| Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 °C 


fa Si er 
e Refer to MMBT2222 for graphs 


1. Base 2. Emitter 3. Collector 
bicee uae ov ads an Roe Be ee ee eS es 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic | Symbol Test Condition Min Max Unit 
Collector-Base Breakdown Voltage BV cso lc=10pA, Ie =O 15 V 
Collector-Emitter Breakdown Voltage | BVceo lc=10mA, Ip=O 40 V 
Emitter-Base Breakdown Voltage BVeEpo le=10pA, Ic=O 6 V 
Collector Cutoff Current leno Vep=6O0V, I-=O 0.01 uA 

*DC Current Gain Nee Voe=10V, Ic=O0.1MA 35 
| Vop=10V, le=1mMA 50 
Vce=10V, lc=10MmA 15 
Vce=10V, Ile=150mA 100 300 
Vog=10V, lo-=500mA 40 
*Collector-Emitter Saturation Voltage Vce (Sat) | Ic=150mA, lgp=15mA 0.3 V 
| lc=500mA, Is=50mA 1.0 V 
*Base-Emitter Saturation Voltage Vee (Sat) | Ic=150mA, ls=15mA 0.6 1.2 V 
lc=500mA, lp=50mA 2.0 V 
Current Gain-Bandwidth Product fr lc=20MA, Veg =20V 300 MHz 
: f= 100MHz 
Collector-Base Capacitance Cob Vogp=10V, Ie=O 8 pF 
= 1MHz 
Noise Figure NF lc=100uA, Vcee=10V 4 4 dB 
Rs=1KQ, f=1KHz 
Turn On Time ton Voc=30V, lc=150mMA 35 ns 
| Vee=O.5V, Ig: =15mA 
Turn Off Time tott Vec=30V, loc=150mA 285 ns 
l31=lpo=15mA | 
ke a a 


*Pulse test: Pulse Width=300us, Duty Cycle=2% 


Marking 


& SAMSUNG | . 92 


Electronics 


MMBT2484 NPN EPITAXIAL SILICON TRANSISTOR 


LOW NOISE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) © 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Storage Temperature 


ry ee eee ce 


e Refer to MMBT 5088 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Test Condition 


Characteristic 
Collector-Base Breakdown Voltage BVcgo lc=10yA, IE=O | 
Collector-Emitter Breakdown Voltage | BVceo lc=10mA, Ip=0 60 
Emitter-Base Breakdown Voitage | BVego lE=10yA, Ic=0 ) 
Collector Cutoff Current logo Vop=45V, Ie=O 
Emitter Cutoff Current lEBo Vep=5V, I-=0 
DC Current Gain Nee Vce=5V. Iloe=1mMA 250 


Vce=5V, Ic=1UmA 800 


Collector-Emitter Saturation Voltage Vee (Sat) | Ic=1mMA, Ip=O.1mMA 0.35 V 


Base-Emitter On Voltage | Vee (on) lc=1mA, Vce=5V 0.95 V 
Output Capacitance | Cob Ver=5.0V, IE=O | | 6 pF 
| f=1MHz, 
Noise Figure NF Ic=10yuA, Vce=5V 

Rs=10KQ, f=1KHz 
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MMBT2907 PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR Lees 


<< ~] 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


feenrerereneremereen 


Collector-Base Voltage 


Collector-Emitter Voltage VcEO 
Emitter-Base Voltage VeBo 
Collector Current Ic mA 
Collector Dissipation Pc mW 


Storage Temperature 


1. Base 2. Emitter 3. Collector 


: 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characterstic Symbol! Test Condition Min Max Unit 
Collector-Base Breakdown Voltage BVcro Ilc=—- 100A, le=O —60 V 
*Collector-Emitter Breakdown Voltage BVcEO Ic7=—10mA, Ip=O ~40 V 
Emitter-Base Breakdown Voltage BVeEBo le=— TOA, Ic=O =D i ov 
Collector Cutoff Current ICEX Voce=—-30V, Vee=—0.5V —50 nA 
Collector Cutoff Current IcBo Vop=-—50V, Ie=O —9.02 uA 
DC Current Gain NE VoeE=—10V, Ic=—-0.1mA 35 
VoceE=—-10V, Ilc=—-1.0mMA 50 
VoceE=-—10V, Ic=—10mA 15 
*VoE=—10V, Ic=—-150mA 100 | 300 | 
| *VceE=—10V, Ilc=—-500mA 30 | 
*Collector-Emitter Saturation Voltage Vce(sat) Ic=—150mA, lp=—15mA —-0.4 V 
. ic=—500mA, Ilp=—-50mA oat BO 6 V 
*Base-Emitter Saturation Voltage Vee(Sat) Ilc=—150mA, Ip=—15mA 13 V 
Ic=—500mA, Ig=—-50mA ~2.6 V 
Current Gain-Bandwidth Product fr ic=—50mA, Vce=—20V | 200 MHz | 
| f=100MHz | | 
| Output Capacitance Cob Vep=—10V, Ie=O | 8.0 pF 
| f=1.0MHz 
Turn On Time ton Voc=—30V, Ilc=-150mA 45 ns 
Ip, =—15mA | 
Turn Off Tire toff Vec=—6V, Ilc=—-150mA ; 100 ns | 
Ig1=Ipo=—15mA | | | ! 
A tints eM a te se a re eae Be Pree ee ee ta 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
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MMBT2907 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
1000 FF 
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Electronics 


fr (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


Cob (pF), CAPACITANCE 
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MMBT2907A PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 
Collector-Base Voltage V 
' Collector-Emitter Voltage Vero —60 V 
| Emitter-Base Voltage VeEBo -5 V 
/ Collector Current Ic -—600 mA 
! Collector Dissipation Po 350 mW 
| Storage Temperature Tstg 150 °C 


*Refer to MMBT2907 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Collector-Base Breakdown Voltage Ilc=—10pA, lE=O V 
*Collector-Emitter Breakdown Voltage Ic=—10mA, Ip=O V 
Emitter-Base Breakdown Voltage BVEBO lE=—10pA, Ic=O =5 V 
Collector Cutoff Current IcBo Vcp=—50V, IE=O —-0.01 pA 
DC Current Gain rE VceE=—10V, Ile=—0.1mA 75 
VceE=—10V, Ilc=—-1.0MA 100 
VceE=—10V, Ilc=—10mA 100 
*VoceE=—10V, Ilc=—150mA 100 300 
*VoceE=—10V, Ic=—500mA 50 
*Collector-Emitter Saturation Voltage Vce(sat) loc=—150mA, Ip=—15mA —0.4 V 
Ic=—500mA, Ip=—50mA —1.6 V 
*Base-Emitter Saturation Voitage Vpe(Sat) Ilc=—150mA, lIp=—15mA call ce V 
Ic=—500mA, Ilp=-50mA —2.6 V 
Current Gain-Bandwidth Product fr Ic=—50mA, Vce=—20V 200 MHz 
f= 100MHz 
Output Capacitance Cas Vop=—10V, le=0 8 | pF 
| f=1.0MHz 
Turn On Time ton Voc=—30V, Ilc=—-150mA 50 ns 
Isai =—15mA 


Turn Off Time toff Vec=—6V, Ilc=—-150mA 110 ns 


lIpi=1p2=-15mA 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
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MMBT3903/3904 _—NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR aia 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbo! | Rating Unit | 

Ye al i ee Mt ee a Ree eed 

| Collector-Base Voltage | Voeo —60 im | 
| Collector-Emitter Voltage Veo —40 V 

Emitter-Base Voltage Vepo —6 | V : 
| Collector Current lo ! —200 | mA 
Collector Dissipation Po 350 yo omWw 
Storage Temperature Tstg 156 ; °C 


ear nenrmyemrrmina hein i enc innssarmmnnnasorenadlennsenit 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Te= 25°C) ee 


Characteristic 


Collector-Base Breakdown Voltage lc= 10yA, le=0 
*Collector-Emitter Breakdown Voltage Ic=imA, Ip=O 
Emitter-Base Breakdown Voltage lE= 10pA, lc=0 


| 
Collector Cut-off Current IcEX Vce=S30V, Vep=3V 50 nA 
*DC Current Gain hee | 
-MMBT3903 ; VocE=1V, Ic=0.1mMA 20 
MMBT3904 40 
MMBT3903 VcE=1V, Ic=1mA 35 
MMBT3904 70 
MMBT3903 VceE=1V, Ilc=10mA 50 150 
MMBT3904 100 300 
MMBT3903 VcE=1V, Ic=50mA 30 
MMBT3904 60 ; 
MMBT33803 VcE=1V, Ic=100mA 15 
MMBT3904 30 
*Collector-Emitter Saturation Voltage Voce (sat) | lc=10mA, Ip=1mA 0.2 V 
lc=50mA, Igp=5mA 0.3 V 
*Base-Emitter Saturation Voltage Vee (sat) | Ic=10mA, lp=imA 0.65 0.85 V 
ic=50mA, Ip=5mA 0.95 V 
Output Capacitance Cos Vcosp=5V, Ie=0 4 pF 
f=1MHz | 
Current Gain Bandwidth Product fr VceE=20V, Ic=10mA 
-MMBT3903 f=1OOMHz 250 MHz 
MMBT3904 300 MHz 
Noise Figures Ne Ic 1OQUA, VcE=5V 
| Rs=1KQ 
-MMBT3903 f=10Hz to 15.7KHz 6 dB 
MMBT3904 5 | dB 
| Turn On Time | ton Voec=3V, VeeE=0.5V 70 ns 
Ic=10mA, Ig1=imA 
Turn Off Time Voco=3V, Ilc=10mA 
= -MMBT3903 igi =lp2=1mA 
MMBT33804 


Pulse Test: Pulse Width<300us, Duty Cycle<2% 
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MMBT3903/3904 
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Cob (pF), CAPACITANCE 
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ft (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


CURRENT GAIN-BANDWIDTH PRODUCT 
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Ves (V), COLLECTOR-BASE VOLTAGE 


NPN EPITAXIAL SILICON TRANSISTOR 
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MMBT3906 PNP EPITAXIAL SILICON TRANSIST OR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


| Ore ON eg Or ee 

Characteristic Symbol | Rating Unit 
Collector-Base Voltage it Wess ~40 V 
Collector-Emitter Voltage | VcEo —40 V 
Emitter-Base Voltage VeBo = V 
Collector Current lo | . ~200 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 | °C 

Na 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characterstic 


Ic=—10mA, Ip1=—1MmA 


Turn Off Time toff Voc=—3V, Ilc=—-10mMA 300 ns 
| | lpi =lpo=—1mA | | | 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 


Collector-Base Breakdown Voltage Ic=—10yA, leE=O V 
*Collector-Emitter Breakdown Voltage lc=—1.0mA, Ip=O V 
Emitter-Base Breakdown Voltage BVEBo le=—10yA, Ic=O | —5 V 
Collector Cutoff Current ICEX VcoceE=—SOV, Vegp=—3V —50 nA 
*DC Current Gain hee VocE=—1V, Ic=—-0.1mA . 60 
VcE=—1V, Ic=—1mA 80 
VoceE=—1V, Ilc=—10mA 100 300 
| Vce=—1V, Ilc=—50mA 60 
VoE=—-1V, Ilc=—100mA 30 
*Collector-Emitter Saturation Voltage | Vce(sat) lc=—10mA, Ip=—-1mMA —0.25 V 
Iic=—50mA, Ip=—5.0mMA —0.4 V 
*Base-Emitter Saturatin Voltage Vee(sat) lc=—-10mA, Ip=—1.0mA —0.65 —0.85 V 
Ic=—50mA, Ip=—-5.0mA —-0.95 V 
Current Gain-Bandwith Product. fr ~ I¢=—-10mA, Vce= —20V 250 MHz 
f= 1OOMHz 
Output Capacitance Cob Vcp=—5V, le=0 4.5 pF 
f=1.O0MHz 
Noise Figure NF lc=—100pA, VceE=—5V 4 dB 
Rs=1KQ 
f=10Hz to 15.7KHz 
Turn On Time | ton Vec=-—3V, VeE=—0.5V 70 ns 
| 
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MMBT3906 


PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 
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MMBT4123._._._ 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) _ 


_ Characteristic 


Collector-Base Voltage. 
Collector-Emitter Voltage. 
Emitter-Base Voitage » 
Collector Current 
Collector Dissipation 
Storage Temperature 
Thermal Resistance Junction to Ambient 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic ‘Symbol Test Condition | 


Collector-Base Breakdown Voltage 
*Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
*DC Current Gain 


*Collector-Emitter Saturation Voltage 
* Base-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 
Collector Output Capacitance 
Collector Input Capacitance 
Collector-Base Capacitance 
Noise Figure 


NPN EPITAXIAL SILICON TRANSIST OR 


Ic 

Po 
Tstg 
Rth(j-a) 


BV cso lc=1 OpA, lE=O 
BV ceo ae lc=1mA, lE=O 
BVeso le=10pA, Ic=0 
IcBo Vecp=20V, le=O 
leo VeE=3V, lc=0 
Nee VceE=1V, lo=2mA 

Voce= 1 V, lb=50mA 
Voce (sat) lc=50mA, Ip=5mA 
Vee (sat) lc=50mA, Ip=SmA 
fr Vce=20V, lc=10mA, f=100MHz 
Cob Vop=5V, lE=O, f=100MHz 
Cib Vee=0.5V, Ic=O0, f=100KHz 
Ccb Vop=5V, e=O, f= 100KHz 
NF Vce=5V, Ilo=100uA, RS=1kQ 


Noise Bandwidth=10OHz to 15.7KHz 


* Pulse Test: PW=300us, Duty Cycle=2% 


Electronics 
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MMBT4124 NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR _— |, 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector-Base Voltage | Vv 
Collector-Emitter Voltage VoEo 25 V 
Emitter-Base Voltage VeEBo 5 V 
| Collector Current le 200 mA 


e Refer to MMBT3904 for graphs 


| 
| 1. Base 2. Emitter 3. Collector 
ELECTRICAL CHARACTERISTICS (T,=25°C) ee 


Characteristic Test Condition Unit 
Collector-Base Breakdown Voltage BV cro ; Ic=10pA, le =O 30 V 
*Collector-Emitter Breakdown Voltage | BVceo lc=1.0mA, lg=0 | 25 V 
Emitter-Base Breakdown Voltage | BVepo le=10pA, Ic =0 | 5 V 
Collector Cutoff Current IcBo Vop=20V, Ie=O 50 nA 
Emitter Cutoff Current leBo Vep=3V, Ic=0 50 nA 
*DC Current Gain Nee Vor=1V, lc=2mA 120 360 | 
Voce=1V, Ilc=50mA 60 
\“ Collector-Emitter Saturation Voltage Voce (Sat) | Ic=50mA, lg=5.0MA 0.3 V 
|* Base-Emitter Saturation Voltage Vee (Sat) | Ic=50mA, lg=5.0mMA 0.95 V 
| Current Gain-Bandwidth Product fr | lc=10mA, Vce=20V 300 MHz 
| f=100MHz 
Output Capacitance Cob Vop=5V, Ie=O 4 pF 
f=1.O0MHz 
Noise Figure NF lc=100pNA, Voe=5V | 5 dB 
| f=10Hz to 15.7KHz 


* Pulse Test: Pulse Width=300Ous, Duty Cycle=2% 
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(MMBT4125 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Storage Temperature 


e Refer to MMBT 3906 for graphs 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Collector-Base Breakdown Voltage 
*Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
*DC Current Gain 


*Collector-Emitter Saturation Voltage 
*Base-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Collector Base Capacitance 


Noise Figure 


BVcso Ic=—10yA, lE=O 

BVcEO Ilc=—1mA, lE=O 

BVEBo leE=—10yA, Ic=O 

IcBo Vcp=—20V, le=O 

~— lEBo Vep=—3V, Ic=0 

Nee VoE=—-1V, Ic=—-—2.0mMA 
VceE=—-1V, Ic—50mA 

Vce(sat) Ic=—50mA, Ip=—5.0mA 

Vee(sat) Ilc=—50mA, Ip=—5.0mA 

ft Ilc=—10mA, VceE=—20V 
f= 100MHz 

Cob Vop=—5V, Ie=0 
f= 100KHz 

NF lc=—-100pA, VceE=—5V 
Rs=1KQ, 


_ PNP EPITAXIAL SILICON TRANSISTOR 


1. Base 2. Emitter 3. Collector 


-—30 V 
V 
—4 V 
—50 nA 
—50 nA 
50 150 
25 
—-0.4 V 
-0.95 | V 
200 MHz 
4.5 pF 
5 dB 


| . | f=10Hz to 15.7KHz | | 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
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MMBT4126 PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage Vero —25 V 
Collector-Emitter Voltage VcEo —25 V 
Emitter-Base Voltage VeRo —4 V 
Collector Current | Ic — 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 °C 


Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BVcgo lc=—10pA, le= 25 
*Collector-Emitter Breakdown Voltage | BVceo lo=—1mA, le= a —25 : 
Emitter-Base Breakdown Voltage BVeso le=—10pA, Iloc=0 —4 
Collector Cutoff Current IcBo Vop=—20V, IE=O —50 nA 
Emitter Cutoff Current lego Vee= —3V, Ic=O =50 nA 
“DC Current Gain hee Voe=—1V, lc=—2mA 120 360 
Vce=—-1V, Ilc=—-50mA 60 
*Collector-Emitter Saturation Voltage Voce (Sat) lc=—50mA, Ig=—-5mA —0.4 V 
* Base-Emitter Saturation Voltage Vee (Sat) lc=—50mA, ls=—5mA —0.95 V 
Current Gain-Bandwidth Product fr Vor=—20V, lc=—10mA, f=100MHz 250 MHz 
Collector Input Capacitance Cib Vee= —0.5V, Io=0, f=1MHz 10 pF 
Collector-Base Capacitance Ccb Veop=—5V, le=O, f=1MHz 4.5 pF 
Noise Figure NF Voce=—5V, lc=—100uA, RS=1k0 4| dB 


Noise Bandwidth=10Hz to 15.7KHz 


* Pulse Test: PW=300us, Duty Cycle=2% 
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_ NPN EPITAXIAL SILICON TRANSISTOR 


SWITCHING TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Storage Temperature 


V 

40. | Vv 

6 | ov 
600 mA 
mw 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 
Collector-Base Breakdown Voltage 


Emitter-Base Breakdown Voltage 
Base Cutoff Current. 
Collector Cutoff Current 

*DC Current Gain 


*Collector-Emitter Saturation Voltage 
*Base-Emitter Saturation Voltage 
_Current Gain-Bandwidth Product 


Collector Base Capacitance 


Turn On Time 


Turn Off Time 


*Pulse Test: Pulse Width=30OQus, Duty Cycle=2% 


Electronics 


*Collector-Emitter Breakdown Voltage 


& SAMSUNG 


Symbol 


BVcgo 
BVceEo 
BV ego 
IBev 
Icex 


Are 


Vce (Sat) 
Vee (Sat) 
| ft 

Ccb 


ton 


Test Condition 


| Ic=100pA, Ie=O 


lc=1.0mA, Ilg=O 


a de=1 OOpA, lc=0 


Vce=35V, Vep=0.4V 
Voce=35V, Vepe=0.4V 
Vce=1V, lc=0.1 mA 
Vce=1V, lc=imA 
Voce=1V, lc=1 OmA 
Vce=1V, lc= 1 50mA 
Voe=2V, Ilc=500mA 
lc=150mA, lp=15mA 
lc=500mA, lg=50mA 
lc=150mA, Ilga=15mA 
lc=500mA, Ilp=SOmA 


| Ic=20MA, Voe=10V 


f=1O0MHz 
Vcp=5V, ic=O 

f= 100K Hz 
Voc=30V, Veg=2V 


Ilc=150mA, !g:=15mA 
Vec=30V, lc=1 50mA 


IB =lpo=15mA 


1. 


Base 2. Emitter 3. Collector 
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NPN EPITAXIAL SILICON TRANSISTOR 


MMBT4401 
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Electronics 


MMBT4403 — PNP EPITAXIAL SILICON TRANSISTOR 


SWITCHING TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 

Collector-Base Voltage. ~Veso —40 V 

Collector-Emitter Voltage VcEo —40 V 
| Emitter-Base Voltage VeBo =H V 

Collector Current Ic —600 mA 

Collector Dissipation Po 350 mw 

Storage Temperature Tstg 150 5 Os 

1. Base 2. Emitter 3. Collect 

ELECTRICAL CHARACTERISTICS (T,=25°C) Paiste coon eee 


Collector-Base Breakdown Voltage Ic=—0.1mA, le= V 
*Collector-Emitter Breakdown Voltage Ilc=—1.0mA, Ip= ; V 
Emitter-Base Breakdown Voltage BVeso lE=—0.1mA, Ic=O = V 
Base Cutoff Current IBEV -Vop=—-35V, Veae=—0.4V —0.1 uA 
Collector Cutoff Current IcEX VcE=—35V, Vae=—0.4V —0.1 uA 
DC Current Gain Nee VceE=—-1V, Ic=—O.1mMA 30 
| VoE=—1V, Ilc=—-1.0mA . 60 
VoceE=—1V, Ilc=—-10mA 100 
*VoE=—2V, Ilc=—150mA 100 300 
*VocE=—2V, Ic=—-500MA 20 
*Collector-Emitter Saturation Voltage Vce(sat) Ilc=—150mA, Ilgp=-15mA —0.4 V 
Ic=—500mA, Ilp=—50mA HOS V 
*Base-Emitter Saturation Voltage Vee(sat) Ic=-—150mA, Ip=—-15mA ~—0.75 —0.95 V 
Ilc=—500mA, Ip=—50mA i ts er V 
Current Gain-Bandwidth Product 8 Ic=—20mA, VceE=—10V 200 MHz 
f=100MHz 
Collector-Base Capacitance Cob Vcsp=—10V, Ile=0 8.5 pF 
f= 1 40kHz 
Turn On Time ton Vec=—30V, Vee=-—-2V 35 ns 
Ic=—-150mA, Ip1=—-15mA 
Turn Off Time toff Voc=—30V, Ic=—-150mA 255 ns 


Ini =lpo=—-15mA 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
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SAMSUNG 


Electronics 


MMBT5086/5087 _—s PNP EPITAXIAL SILICON TRANSISTOR 


LOW NOISE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic 
Collector-Base Voltage Vero -50 V 
Collector-Emitter Voltage Voeo -50 V 
Emitter-Base Voltage VeBo ees V 
Collector Current le -—50 mA 
Collector Dissipation Po 350 mW 
Storage Temperature Tstg 150 °C 
| 
| | | 1. Base 2. Emitter 3. Collector 
ELECTRICAL CHARACTERISTICS (T,=25°C) ; | | 


Collector- Base Breakdown Voltage | Ilc=—100,A, le=0 
Collector-Emitter Breakdown vonage: | lc=—1mA, Ilp=O 


Collector Cut-off Current IcBo Vop=—20V, Ie=0 —50 nA 
| DC Current. Gain , 7 hee 
| | -MMBT5086 | VcE=—5V, Ilo=—100pA 150 500 
| MMBT5087 |. 250 800 
| MMBT5086 Vce=—5V, Ilc=—1mA 150 
MMBT5087 250 
MMBT5086 VcE=— 5V, Ic=—-10mA 150 | 
| MMBT5087 250 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=—-10mA, ip=—imA —0.3 V 
Base-Emitter Saturation Voltage Vee (Sat) | I¢c=—-10mA, Ip=—-1mA -0.85 V 
Current Gain Bandwidth Product fr VcE= —5V, Ic=—SO0UA 40 MHz 
f= 20MHz 
Collector Output Capacitance Cos Vcop=—5V, le=O | 4 pF 
: f=100KHz | 
| Noise Figure Ne lc=—100HA, Voe=—5V - | 
-MMBT5086 Re=3kKQ, f=1KHz 3 dB 
MMBT5087 | 2 dB 
| MMBT5087 VocE=—5V, Ilc=—20mA 2 | dB 
Rs=10KQ, 
| | f=10Hz to 15.7KHz 
MARKING CODE 
Marking 


MMBT5086 MMBT5087 


SAMSUNG ~ 88 


Electronics 


MMBT5086/5087 


DC CURRENT GAIN 
1000 mages) oe ane H 
oi he 
Be = koe 
ba 
300 [mn 
~ 
z a 
3 100 4 
Nd as 
2 
B so SI 
S 2x0 a 
© 
a 
f 10 tt} ma 
=e — 
5 aaa | 
: crn aoe 
RET SEA ae ae 
| Hiiamatiiiamattii 
—0.1 —-03-05 —1 -3 -5 —10 —30-50 -—100 
4 Ic (mA), COLLECTOR CURRENT 
CURRENT GAIN BANDWIDTH PRODUCT 
1000 


500 


fr (MHz), CURRENT GAIN - BANDWIDTH PROD 
s 


aaa SEHTtHE 
Ae 


~0.1 -03-05 -1 -3 -5 —10 
Ic (mA), COLLECTOR CURRENT 


OUTPUT CAPACITANCE 


Cob (pF), CAPACITANCE 


an -3 -5 -10 -30 -50 —100 
Vce (V), COLLECTOR-BASE VOLTAGE 


Electronics 


BASE-EMITTER ON VOLTAGE 


ae Aailll 


- 
z 
wi 
x 
va 
> 
Oo 
« 
ep -° 
Ww 
a 
ad 
° 
cS) 
< 
E 
2 


=c= 
BERR 


0 ~0.2 -—04 —06 —0.8 —1.0 —1.2 


| 
j=] 
4) 


° 
x9 


—0.1 


Vae (V), BASE-EMITTER VOLTAGE 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 


sesiiiimmeseiiit a 
Section ++ 


MmmBeeee 
F—Tie =i ere Hit sae Hee 


| 
= 
oO 


| 
o om 


ioe oe ot moe ih 
ease a an 


= i 
CC 


ll ea a 
ie Hi Soci aomemel i 


-03 


-0.1 
ee 
eee HH +4 
i SE GO Sitti 
6s pop tt nh 


-0.1 -03-05 -1 -3 -5 --10 -30-50 —100 


Ic (mA), COLLECTOR CURRENT 


PNP EPITAXIAL SILICON TRANSISTOR 


539 


MMBT5088/5089 _—=NPN EPITAXIAL SILICON TRANSISTOR 


LOW NOISE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 


-MMBT5088 

MMB1 5089 30 V 
Collector-Emitter Voltage VcEO 

-MMBT5088 30 V 

-MMBT5089 25 V 
Emitter-Base Voltage VEBO 4.5 V 
Collector Current Io 50 mA 
Collector Dissipation Po 350 mW 
Storage Temperature TstG 150 °C 


1. Base 2. Emitter 3. Collector 


Collector-Base Breakdown Voltage Ic=100PA, IE=O 
:MMBT5088 | | 
MMBT5089 30 V 
Collector-Emitter Breakdown Voltage BVcEO lc=1mA, Ip=O 
-MMBT5088 30 | V 
MMBT5089 |. 25 V 
Collector Cut-off Carrent IcBo 
-MMBT5088 | Vcp=20V, Ie=0 50 nA 
MMBT5089 Vcp=15V, le=O 50 nA 
Emitter Cut-off Current lEBO VBE=3V, Ic=O 50 nA 
DC Current Gain NFE 
->MMBT5088 Voe=5V, Ilo=100yA 300 900 
MMBT5089 . 400 1,200 
MMBT5088 Vce=5V, lc=1mA 350 
MMBT5089 450 
MMBT5088 Voe=5V, Ilc=10MA 300 
MMBt5089 400 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=10mA, IgB=1mA 0.5 V 
Base-Emitter Saturation Voltage Vee (sat) | Ic=10mA, Ip=imA 0.8 V 
Current Gain Bandwidth Product iT VoE=5V, Ic=500yA 50 MHz 
f=20MHz ; 
Collector-Base Capacitance Cop Vop=5V, lr=0 4 pF 
f= 1O00KHz 
Noise Figure Ne Ic=100nA, VoeE=5V 
Rg=10KQ, 
:MMBT5089 f=10Hz to 15.7KHz 3 dB 
MMBT5089 2 dB 
| 
Marking 


MARKING CODE 


TYPE MMBT5088 MMBT5089 


Electronics 
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PNP EPITAXIAL SILICON TRANSISTOR 
HIGH VOLTAGE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 
Sy ee EE BPE Porn ere 


haracteristic Symbol | Rating Unit 


| Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Vcitage 


Collector Current lo | —~~500 mA 
| Collector Dissipation ae 350 | mW 
Storage Temperature | Tstg 150 aC 


Characterstic 


lc=—100yA, Ie=0 


Collector-Base Breakdown Voltage V 
| Collector-Emitter Breakdown Voltage lc=—1.0mA, Ilp=O Vo | 
Emitter-Base Breakdown Voltage © BVEBO lE=—10yA, Ic=O =—5 V 
Collector Cutoff Current IcBo | Vep=-—-100V, Ir=0 —50 nA 
DC Current Gain | here  . | Voe=—5V, Ilc=—1.0mA - 50 
| | Vce=-—5V, Ilc=—10mA 60 240 
| Voe=—5V, Ic=—50mA 50 
Collector-Emitter Saturation Voltage | Voe(sat) Ic=—10mA, ilgp=—1.0mA —0.2 V 
| a | Ilc=—50mA, Ilp=—5mA =O V 
Base-Emitter Saturatin Voltage | Vee(sat) | Ic=—10mA, Ig=—1.0mA —1.0 V 
| Ilc=—50mA, lp=—5mA —1.0 V 
Current Gain-Bandwitn Product ft. Ic=—10MA, VceE=—10V 100 300 MHz 
f= 100MHz 
Output Capacitance Cob Vop=-—10V, le=O 6.0 pF 
| f=1.0MHz 
Noise Figure NF | Vce=—5V, Ic=—200yA 8.0 dB 
| Rs=10KQ 
| f=10Hz to 15.7KHz 
Marking 
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MMBT5401 PNP EPITAXIAL SILICON TRANSISTOR 
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hre. DC CURRENT GAIN 
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Electronics 


MMBT35550 _— 


HIGH VOLTAGE TRANSISTOR 


ABSOLUTE MAXIMUM 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Storage Temperature 


RATINGS (T,=25°C) 


Symbol Rating Unit 
a a ee 
Vso 160 V 
VecEO 140 V 
VeBo 6 V 
lo | 600 mA 
Po 350 mw 
Tstg 150 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


& SAMSUNG 


Electronics 


SOT-23 


1. 


NPN EPITAXIAL SILICON TRANSISTOR 


Base 2. Emitter 3. Collector 


Characteristic Symbol Test Condition Min Max Unit 
Collector-Base Breakdown Voltage BVcro lc=10yuA, Ie=O 160 V 
Collector-Emitter Breakdown Voltage | BVceo lo=1imA, Ilg=O 140 V 
Emitter-Base Breakdown Voltage BVego | lL=10uA, Ic=O 6 V 
Collector Cutoff Current | IoBo Vep=100V, t=O 100 nA 
Emitter Cutoff Current leBo Vep=4V, Ic=O 50 nA 
DC Current Gain Nee Voe=5V, lb=1.0MA 60 

Vce=5V, lo=10MA 60 250 
Vce=5V, lc=50mA 20 
Collector-Emitter Saturation Voltage Vee (sat) | Ilc=10mA, ls=1mA 0.15 V 
lb=50mA, Ilg=SmA 0.25 V 
Base-Emitter Saturation Voltage Vee (sat) | Ic=10mA, Ie=1mA 1.0 V 
| lc=50mA, lp=5mA 1.2 V 
Current Gain-Bandwidth Product fr lo=10MA, Vee=10V 100 300 MHz 
f= 100MHz 
Output Capacitance Cob Vop=10V, Ie=O 6.0 pF 
f=1.0MHz 
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MMBT6427 NPN EPITAXIAL SILICON TRANSISTOR 


DARLINGTON TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage | Vso 40 V 
Collector-Emitter Voltage . Voce 40 V 
Emitter-Base Voltage . VeBo 12 V 
Collector Current Io 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 2 

1. Base 2. Emitter 3. Collector 
ELECTRICAL CHARACTERISTICS (T,=25°C) | 


Characteristic Test Condition 
Collector-Base Breakdown Voltage BV cgo lc=100pA, Ie=O 40 V 
Collector-Emitter Breakdown Voltage | BVceo =| Ic = 1UMA, Ig=U 40 | V 
Emitter-Base Breakdown Voltage BVeso lE=10pA, Ic=O 12 V 
Coliector Cutoff Current leas Vep=30V, Ie==0 50 nA 
Collector Cutoff Current IcEO Vce=25V, Ig=O 1 uA 
Emitter Cutoff Current leBo Vee=10V, Io=0 50 nA 
DC Current Gain Nee Vce=5V, Ic=10MA 10,000 100,000 
Vce=6V, lc=100mA 20,000 200,000 
Voce=5V, le=500mA 14,000 140,000 
Collector-Emitter Saturation Voltage Vee (sat) | Ic=50mA |lgp=0.5mA 1.2 V 
| Ilc=500MA, lp=VU.9mMA 1.5 V 
Base-Emitter Saturation Voltage __ Vae (Sat) | lc=500mA, |Ig=O0.5mA 2:0 V 
Base-Emitter On Voltage Vee (on) | Ilc=50mA, Vce=5V eres V 
Output Capacitance Cob: Vop=10V, Ie=O rd OF 
| f=1MHz 
Noise Figure NF | ls=1mA, Vce=5V 10 dB 
| Rs=100KQ 
| | f=1KHz to 15.7KHz 
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MMBT6427 NPN EPITAXIAL SILICON TRANSISTOR 
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2 SAMSUNG $47 


Electronics 


MMBT6428/6429 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) | 


Characteristic 


sm [ tn [ow 


Collector-Base Voltage 


-MMBT6428 
| MMBT6429 (55 V 
| Collector-Emitter Voltage VcEO 
-MMBT6428 50 V 
MMBT6429 45 V 
Emitter-Base Voltage VEBO 6 V 
Collector Current _ Ic 200 mA 
Collector Dissipation Pc 350 mw 
Storage Temperature TstG 150 a | 


e Refer to MMBT5088 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


1, 


Base 2. Emitter 3. Collector 


— 
cece | mi | Yrs [wn |e | 
aaa ele ee eee 
Collector-Base Breakdown Voltage BVcBo lc=100pA, IE=0 
-MMBT6428 | 
MMBT6429 5b. V 
Collector-Emitter Breakdown Voltage BVcEO Ic=1mA, !Ip=0 
-MMBT6428 50 V 
MMBT6429 45 - V 
Collector Cut-off Current ICBO VceE=S30V, Ie=0 0.01 uA 
Collector Cut-off Current ICEO Vce=30V, Ip=O 0.1 uA 
Emitter Cut-off Current lEBO VcE=5V, Ic=O 0.01 uA 
DC Current Gain Nee me 
-MMBT6428 |. VcE=5V, Ic=0.01MA ~ 250 
MMBT6429 : 500 
MMBT6428 Vce=5V, Ic=0.1mA 250 650 
MMBT6429 500 1,250 
MMBT6428 VcE=5V, Ilc=1.0mA 250 
MMBT6429 500 
MMBT6428 VcE=5V, Ic=10mA 250 
MMBT6429 500 
Collector-Emitter Saturation Voltage Voce (sat) | Ic=10mA, Ip=0.5mA 0.2 V 
Ilc=100mA, Ip=5mA . 0.6 V 
Base-Emitter On Voltage Vee (on) VoeE=5V, Ic=1mMA 0.56 0.66 V 
Output Capacitance Cos Vop=10V, le=0 3 pF 
F=1MHz 
Current Gain Bandwidth Product fr VcE=5V, Ic=imA 100 700 MHz 
f= 100MHz 
Marking 


MARKING CODE 


MMBT6428 


MMBT6429 


Electronics 


548 


MMBTAO05/06 NPN EPITAXIAL SILICON TRANSISTOR 


DRIVER TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 
Collector-Base Voltage Vcso 
:MMBTAO5 60 | v | 
MMBTAO6 80 V 
Collector-Emitter Voltage VcEO 
-MMBTAO5 60 V 
MMBTAO6 80 V 
Emitter-Base Voltage VEBO 4 V 
Collector Current Ic 500 mA - 
Collector-Dissipation Pc 350 mW 
Storage Temperature Tst¢ 150 eC | 
Se aaa Junction Rr (ra) 357 °C/W 1. ee 2. Emitter 3. Collector ; 


e Refer to MPSAO5 for graphs 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic Test Conditions 
*Collector-Emitter Breakdown Voltage lc=1mA, Ip=O 
>MMBTAO5 
MMBTAO6 | 80 | 
Emitter-Base Breakdown Voltage BVeEBo leE=100,pA, !c=O 4 | V 
Collector Cut-off Current IcBo 
-MMBTAO5 Vop=60V, IlE=0 0.1 uA 
MMBTAO6 Vop=80V, le=O 0.1 uA 
Collector Cut-off Current IcEO Vce=60V, Ip=0 0.1 uA 
DC Current Gain | Nee Voe=1V, Ic=10mA | 50 
Voce=1V, Ic=100mA | 50 
Collector-Emitter Saturation Voltage Voce (sat) | Ic=100mA, Ip=10mA | 0.25 V 
Base-Emitter On Voltage VeBe (on) VcE=1V, Ic=100MA 132 V 
Current Gain Bandwidth Product fr VoeE=2V, Ilc=10OmA 100 MHz 
= 1 QOMHz 


— 


*Pulse Test: PW=300us, Duty Cycle=2% 


MARKING CODE 


MMBTAO05 MMBTA06 


Electronics 


MMBTA13/14 


DARLINGTON AMPLIFIER TRANSISTOR 


NPN EPITAXIAL SILICON TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


‘ Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Storage Temperature 


e Refer to MMBT6427 for graphs 


Symbol 


Vecgo 
Voces 
VeBo 
Ic 


) De 


Tstg 


Rating 


30 
30 
10 
300 
350 
150 


Unit 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) as : 


Characteristic 


Collector-Emitter Breakdown Voltage 


Collector Cut-off Current 
Emitter Cut-off Current | 
DC Current Gain 


Base-Emitter On Voltage 


MARKING CODE 


Current Gain Bandwidth Product 


-MMBTA13 


MMBTA14 
MMBTA13 
MMBTA14 


Collector-Emitter Saturation Voltage 


MMBTA13 


Electronics 


& SAMSUNG 


MMBTA14 


Test Conditions 


Ic=100yA, Ip=O 
Vop=S30V, Ie=O 
VeeE=10V, Ic=0 


VoeE=5V, Ilc=10mA 
Voe=5V, Ilo=100MA 
Ilc=100mA, Ilp=O0.1MA 
Vce=5V, Ic=100mA 


VoE=5V, Ic=10MmA 
f= 1O00MHz 


Marking 


550 


———— 


MMBTA20 NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
Sans Wins Reena Cann 
Collector-Emitter Voltage VecEo 40 | OV 
Emitter-Base Voltage VeEBO 4 V 
Collector Current Ic | 100 mA 
| Collector Dissipation Po | 350 mW 
Storage Temperature Tstg | 150 °C 


e Refer to MMBT3904 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol | Test Condition Min Max Unit 
Collector-Emitter Breakdown Voltage | BVceo Ilc=1.0mA, lp=O 40 V 
Emitter-Base Breakdown Voltage BVeEgo le=100yuA, Ilc=0 4 V 
Collector Cutoff Current ice Voa=30V, Ie=0 | | 100 nA 

| DC Current Gain Nee Voce=10V, Ic=5mA 40 | 400 
Collector-Emitter Saturation Voltage Vee (sat) | Ilc=10mA, Ip=1.0mA 0.25 V 
Current Gain-Bandwidth Product fr ‘Ic=5 OMA, Vcee=10V 125 MHz 

f= 10O0MHz | 
-| Output Capacitance Cob Vop=10V, Ie=O 4 DF 
| f= 1 OOKHz | 
Marking 


Soauiann serene etinnitatoniness 


Electronics 


MMBTA42/43 


HIGH VOLTAGE TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
-MMBTA42 
MMBTA43 | 

Collector-Emitter Voltage 
-MMBTA42 
MMBTA43 

Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Storage Temperature 

Thermal Temperature Junction 

to Ambient 


Characteristic Symbol Rating Unit 


VcBo 


VcEO 


VEBO 
Ic 

PG 
tsiG 


Rr (j-a) 


200 V 
300 V 
200 V 

6 V 
500 mA 
350 mW 
150 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 


Emitter-Base Breakdown Voltage 
Collector Cut-off Current 
Emitter Cut-off Current 

*DC Current Gain 


-MMBTA42 
MMBTA43 
*Collector-Emitter Breakdown Voltage 
-MMBTA42 
MMBTA43 


*Collector-Emitter Saturation Voltage 
*Base-Emitter Saturation Voltage 
Collector-Base Capacitance 


-MMBTA42 
MMBTA43 


Current Gain bandwidth Product 


*Pulse Etst! PW=300us, Duty Cycle=2% 


MARKING CODE 


MARK. 1D 


| TYPE MMBTA42 


Test Conditions 


BVcsBo lc= 100pA, lE=O 
BVcEO Ic=imA, Ip=O 

| BVEBo lE=100pA, Ic=O 

| IcBo Voe=200V, Ie=0 
lEBo | Vce=5V, Ic=0 
Nee VceE=10V, Ic=1imA 


| VceE=10V, Ic=10mA 
VoceE=10V, Ilc=30mA 

Vce (sat) | Ic=20mA, Ip=2mA 

Vee (Sat) | Ic=20mA, Ip=2mA 

Ccp Vcop=20V, Ile=O0 
f= 1 MHz 


Voe=20V, Ic=10mA 
f= 100MHz 


MMBTA43 


Electronics 


1. 


Base 2. Emitter 3. Collector 


Marking 


0.1 
0.1 


~ NPN EPITAXIAL SILICON TRANSISTOR 


552 


MMBTA42/43 


as 
BY Yj 


DC CURRENT GAIN 


hre, DC CURRENT GAIN 


1 3 5 10 30 50 100 


Ic (MA), COLLECTOR CURRENT 


COLLECTOR-EMITTER SATURATION VOLTAGE 
BASE-EMITTER SATURATION VOLTAGE 


a2 aes 
ee ee 
05 Ce A SD OD A 
Foe Ee 0 ee es as ee 


ae 
Pr ane 0 aH 
ioe a Ail aan 


0.1 -——— Vce eu 2 | Fe Taw? OE OF TS Ro 
(Se — ca eee ae ms oa 8 cane 
——— r—] 
= 


Vc (sat), Vee (sat) (V), SATURATION VOLTAGE 


ic (MA), COLLECTOR CURRENT 


. MSUNG 


Electronics 


ft (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


Ceb (pF), CAPACITANCE. 


120 


CURRENT GAIN-BANDWIDTH PRODUCT 


au 


3 5 30 836550 100 
Ic (MA), COLLECTOR CURRENT 


COLLECTOR-BASE CAPACITANCE 


Vea (V), COLLECTOR-BASE VOLTAGE 


NPN EPITAXIAL SILICON TRANSISTOR 


553 


MMBTA55/56 


_ PNP EPITAXIAL SILICON TRANSISTOR 


DRIVER TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


S| | va 


Collector-Base Voltage VcBo 

:MMBTA55 

MMBYTA56 | —80 V 
Collector-Emitter Voltage VcEO 

:MMBTAO5 —60 V 


Emitter-Base Voltage 
Collector Current 

Collector Dissipation 
Storage Temperature 
Thermal Resistance Junction 
to Ambient 


MMBTAO6 180) V 
| 


1. Base 2. Emitter 3. Collector 


e Refer to MPSA55 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


*Collector-Emitter Breakdown Voltage BVcEO lc=-—1mA, Igp=O 
:MMBTA55 


MMBTA56 —-80 
Emitter-Base Breakdown Voltage BVeERO ie=—100yA, Ic=0O —4 V 
Collector Cut-off Current IcBo Vop=—60V, Ie=O —0O.1 uA 
Collector Cut-off Current IcEO 
:MMBTA55 VceE=—60V, Ip=O —0.1 uA 
MMBTA56 VcE=—80V, Ip=O —-0.1 uA 
DC Current Gain alas Voe=—1V, Ic=—10mA 50 
VocE=—-1V, Ilc=—100MmA 50 
Collector-Emitter Saturation Voltage Voce (sat) | Ilc=—100mA, ip=-—10mA —0.25 V 
Base-Emitter On Voltage Vee (on) VoceE=—-1V, Ilc=—100mMA mse BY V 
Current Gain Bandwidth Product fr VoE=—1V, Ilc=—-100mA 50 MHz 
f= 100MHz 


*PUlse Test: PW=300us, Duty Cycle=2% 


MARKING CODE 


Marking 


Electronics 


MMBTA63/64 PNP EPITAXIAL SILICON TRANSISTOR 


DARLINGTON TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 


Collector Dissipation 
Storage Temperature 


Characteristic 


Collector-Emitter Breakdown Voltage BVces Ilc=—-100,pA, Ip=O 


Collector Cut-off Current lcBo | Vop=—30V, Ie=O A 
Emitter Cut-off Current lEBO | Vee=—10V, Ic=O0 | —100 nA 
*DC Current Gain Nre 
-MMBTA63 Vce=—-5V, Io=—10mA 5,000 | 
MMBTA64 10,000 | 
MMBTA63 Voe=—5V, Ilc=—-100mA 10,000 
MMBTA64 | | 20,000 | 
Collector-Emitter Saturation Voltage | Voce (sat) | Ib =—100mA, Ip=—-0.1mA SS 31 V 
Base-Emitter On Voltage - (on) | Voe=—5V, lc=—100mA vf 
Current Gain Bandwidth Product | VocE=—5V, Ilco=—-10MA MH 


f=100MHz 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
MARKING CODE Marking 
MMBTA64 | 


MMBTA63 


ecole peat a ae | 


@ SAMSUNG 556 


Eiectronics 


PNP EPITAXIAL SILICON TRANSISTOR 


MMBTA63/64 


CURRENT GAIN-BANDWIDTH PRODUCT 


DC CURRENT GAIN 


a ee eee GA eT EG 
maT Ai | | TT 


Ic (mA), COLLECTOR CURRENT 
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ic (mA), 


556 


Electronics 


MMBTA70 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 
| Collector-Emitter Voltage Vecs —40 V 
| Emitter-Base Voltage Wate 4 V 
Collector Current lo —100 mA 
Collector Dissipation Po 350 mW 
| Storage Temperature Tstg 150 °C 


e Refer to MMBT5086 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characterstic 


Collector-Emitter Breakdown Voltage BVcEo Ic=—-1.0mA, Ip= 


Emitter-Base Breakdown Voltage BVeEBo le=—100zA, Io= ; 

Collector Cutoff Current ICBO VceE=—30V, Ile=O —100 nA 

DC Current Gain Nre VcE=—10V, Ic=—5.0mMA 40 400 

Collector-Emitter Saturation Voltage Vcoe(sat) Ilc=—10mA, la=—1.0MA —0.25 V 

Current Gain-Bandwidth Product oa lo=—5.0mA, Vce=—10V 125 MHz 
f= 100MHz 

Output Capacitance Cob Vop=—10V, le=0O 4.0 pF 


f= 100KHz | | | | 


Marking 


ae | 


ANISUNG = ~~ 


Electronics 


MMBTA92/93_ —— PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISTOR go eeremene 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 


:MMBTA92 -300 V 
MMBTA93 —200 V 
Collector-Emitter Voltage VcEo 
V 
MMBTA93 —-200 V 
Emitter-Base Voltage V 


Collector Current 

| Collector Dissipation 
Storage Temperature 
Thermal Temperature Junction 
to Ambient 


1. Base 2. Emitter 3. Collector 


:MMBTA92 ~300 
| 
| 


e Refer to MPSA92/93 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BVcsBo Ic=—100zA, Ile=O 
:MMBTA92 


MMBTAQ3 | ~200 V 
*Collector-Emitter Breakdown Voltage BVcEO lc=—1mA, Ip=O 
-MMBTA92 —-300 V 
MMBTA93 —200 V 
Emitter-Base Breakdown Voltage BVEBO lE=-~-100pA, Ic=O =5 V 
Collector Cut-off Current | IcBo 
-MMBTA92 Vop=—200V, le=O =—0:25 mA 
MMBTA93 Vop=—160V, le=O —-0.25 uA 
Emitter Cut-off Current lEBO VoE=—3V, Ic=O —0.1 uA 
*DC Current Gain Nee VoceE=—10V, Ilc=—-1mMA 25 
VcE=—10V, Ilc=—10MmA 40 
VceE=—10V, Ilc=—30mA 25 
*Collector-Emitter Saturation Voltage Voce (sat) | Ilc=—20mA, lp=—-2mA —0.5 V 
*Base-Emitter Saturation Voltage Vee (sat) | Ic=—20mA, Ip=—2mA -—0.9 V 
Collector-Base Capacitance | Cos Vcop=—20V, ie=0 
-MMBTA92 f=1MHz 6 pF 
MMBTAQ93 8 pF 
| Current Gain Bandwith Product fr VoeE=—20V, Ic=—-10mA 50 MHz 
f= 1 OOMHz 


Ae Ren oe EN CE Ae MeL ELEN See TRON LONNIE aR ANE EAR TC SATO eI IRR ACN MSE CDS eeTESEC EN [ean eR ents Nene AN CRMERON Nea 
*Pulse Test: PW=300us, Duty Cycle=2% 


MARKING CODE — 


Marking 


MMBTA92 MMBTA93 


& SAMSUNG 558 


Electronics 


MMBTH10 NPN EPITAXIAL SILICON TRANSISTO 


VHF/UHF TRANSISTOR 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage Vso 30 V 
Collector-Emitter Voltage VoEo 25 V 
Emitter-Base Voltage V 
Collector Dissipation mw | 
Storage Temperature °C 


Thermal Resistance Junction to Ambient 


® Refer to MPSH10/11 for graphs 


ELECTRICAL CHARACTERISTICS (T,=25°C) nes em ce 


Characteristic Symbol Min Max Unit 
Coilector-Base Breakdown Voltage BV cso lc=100,A, IE=O 30 V 
Collector-Emitter Breakdown Voltage BV ceo | lc=1mA, Ig=O 25 V 
Emitter-Base Breakdown Voltage BV ego le=10pA, Ic=O 3 V 
Collector Cutoff Current IcBo Vep=25V, leE=O 100 nA 
Emitter Cutoff Current leEBO VeE=2V, Ic=O0 100 nA 
DC Current Gain Nee VoeE=10V, Ilce=4mA 60 
Collector-Emitter Saturation Voltage Vce (Sat) | Ic=4mA, lg=0.4mA 0.5 V 
Base-Emitter On Voltage Vee VcE=10V, Ic=4mA 0.95 V 
Current Gain-Bandwidth Product fy Voce=10V, ic=4mA, f=100MHz 650 | MHz 
Collector-Base Capacitance Ccb Vcp=10V, le=O, f=1MHz 0.7 pF 
Common-Base Feedback Capacitance | Crb Vcop=10V, le=0, f=1MHz 0.65 pF 


Collector Base Time Constant | ‘rob’ Vep=10V, Ic=4mA, f=31.8MHz 9 ps 


Marking 


G 559 


& SANMSUN 


Electronics 


MMBTH24 = + +}&NPN EPITAXIAL SILICON TRANSISTOR 


VHF MIXER TRANSISTOR as iii 


SOT-23 


ABSOLUTE MAXIMUM RATINGS (T,=2 ie 


Collector-Base Voltage V 
Collector-Emitter Voltage iy ees 30 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current le 100 mA | 
Collector Dissipation Po 350 mw 


Storage Temperature Tstg 150 °C | 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W | 


e Refer to MPSH24 for graphs 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (T, es 


Collector-Base Breakdown Voltage BVcgo c= 1 00pA, le=O V 
Collector-Emitter Breakdown Voltage BV cro lc=1mA, Igp=O V 
Emitter-Base Breakdown Voltage BVeso Ie=10pA, Ic=0 V 
Collector Cutoff Current IcBo Vop=15V, Ie=O 50 nA 
DC Current Gain Nee VceE=10V, Ib=8mA 
*Current Gain-Bandwidth Product fr Vce=10V, Ic=8mA 620 MHz 
f= 100MHz 
Collector-Base Capacitance Ccb Vop=10V, IE=O, f=1MHz 0.25 0.36 |. pF 
Conversion Gain (213MHz to 45MHz) Ce Ilc=8MA, Vec=20V 24 dB 
Oscillator Injection= 150mV 
(GOMHz to aphale 29 dB 


ge 


* Pulse Test: PW=300us, Duty Cycle=2% 


Marking 


Electronics 


MPS$2222 NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR 


e Collector-Emitter Voltage: Vceo =30V TO-92 
® Collector Dissipation: Pc, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol | Rating | Unit 

Collector-Base Voltage Vecso 

Collector-Emitter Voltage Vceo 

Emitter-Base Voltage Veso 

Collector Current Ic 

Collector Dissipation Po 

Junction Temperature Tj 

Storage Temperature Tstg 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol |_ Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso Ic =10A, Ie =0 60 V 
Collector-Emitter Breakdown Voltage BV ceo lc=10mA, lg =0 30 V 
Emitter-Base Breakdown Voltage BV ego le =10pA, Ic =0 5 V 
Collector Cut-off Current IcBo Vcg =50V, le =O 10 nA 
DC Current Gain Nee lc =0.1MA, Voce =10V 35 

Ic =1mA, Voce =10V 50 
Ic =10mA, Voce =10V 15 
*lo=150mMA, Vce =10V 100 300 
*Io =500mA, Voce =10V 30 
*Collector-Emitter Saturation Voltage Vce (sat) lc =150mA, Ip =15MA 04 :) V 
lc =500mA, Ig =50mA 1.6 V 
*Base-Emitter Saturation Voltage Vee (sat) lc =150mA, Ip =15mMA 1.3 V 
lc =500mA, Ig =50mMA 2.6 V 
Output Capacitance Cob Vcp =10V, le =0, f=1MHz 8 pF 
Current Gain Bandwidth Product fr Ic =20mA, Voce =20V 250 MHz 
f=100MHz 
Turn On Time ton Voc =30V, Vee =0.5V 35 ns 
lo =150mA, ls:.=15mA 
Turn Off Time toff Voc =30V, Ic =150MA 285 NS 
| lai =1p2 =15mA | 


* Pulse Test: Pulse Width=300us, Duty Cycle=2% 
Also available as a PN2222 


& SANISUNG 7 86 


Electronics 


MPS2222 
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& SAMSUNG 


Electronics 


fr (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


Cob (pF), CAPACITANCE 


CURRENT GAIN-BANDWIDTH PRODUCT 
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+ ness mt PY 


500 


100 


maul 
ro 
Co 


age 


1 3.25 10 30 50 100 300.500 1000 
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OUTPUT CAPACITANCE 
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Voce (V), COLLECTOR-BASE VOLTAGE 


100 


NPN EPITAXIAL SILICON TRANSISTOR 


562 


MPS2222A NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR ee ee 


¢ Collector-Emitter Voltage: Vceo =40V TO-92 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 


f Lin de lk ahaha SAAN Aenea eh IR URANO i LM hth Re ase nn alain 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 


Ic 600 
Po 625 


Junction Temperature 150 
Storage Temperature —55 ~ 150 
“Refer to MPS2222 for graphs 
1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Typ | Max Unit 


Collector-Base Breakdown Voltage BV cso Ic =10nA, Ie =0 75 V 
Collector-Emitter Breakdown Voltage BVceo Ic =10mA, Ip =0 40 V 
Emitter-Base Breakdown Voltage BVeEgso le =10,A, Ic =0 6 V 
Collector Cut-off Current IcBo Vcp = 60V, le =0 0.01 pA 
Emitter Cutoff Current lEBo Veg =3V, Ic =0 10 nA 
DC Current Gain Nee Ic =0.1MA, Vce = 10V 35 | 
; lo =itmA, Vee =10V 50 | 
Ic =10mA, Vee =10V 75 
*Ilo=150mA, Voce = 10V 100 300 
"Ic =500mA, Voce =10V 40 
“Collector-Emitter Saturation Voltage Vee (Sat) | Ic =150mA, lp =15mA | | 0.3 | V 
lc =500mA, Ig =50mMA 1 V 
*Base-Emitter Saturation Voltage Vee (Sat) Ic =150mA, Ip =15mMA 0.6 1.2 V 
Ic =500mA, Ig =50mMA 2 V 
Current Gain Bandwidth Product fr lc =20mMA, Vce =20V 300 MHz 
f=100MHz | 
Output Capacitance Cob Vee =10V, le =0, f=iMHz | 8 | pF 
Turn On Time ton Voc =30V, Ic = 150MA | 35 ns 
lp: =15MA, Vee (off)=0.5V 
Turn Off Time toff Voc = 30V, Ic = 150mMA 285 ns 
Ip: =Ipo =15mA 
Noise Figure Ic =100,A, Voce =10V 4 dB 
Rs =1KQ, f=1KHz | 
en eer eS ote eee 


* Pulse Test: Pulse Width= 300s, Duty Cycle = 2% 
Also available as a PN2222A 


& SANISUNG 563 


Electronics 


MPS2907 _ PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISITOR 


¢ Collector-Emitter Voltage: Veco =40V 
° Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta saa 


sm | 


Collector-Base Voltage —60 
Collector-Emitter Voltage —40 


Emitter-Base Voltage =o 
Collector Current —600 
Collector Dissipation 625 
Junction Temperature j 150 
Storage Ternperature —55~150 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


[seve Tomes tate [om [ie [oe oe 
Collector-Base Breakdown Voltage BVcBo Ic=—10pA, Ie=O —60 
*Collector-Emitter Breakdown Voltage | BVcEo lc=—10mA, Ip=O 
Emitter-Base Breakdown Voltage BVEBO leE=—10pA, Ic=O =5 V 
Collector Cut-off Current IcBo Vop=—50V, le=0O —20 nA 
DC Current Gain Nee Ic=—-0.1MA, Vce=—-10V 35 
Ilc=—1mA, VceE=—-10V 50 
Ilc=—10mA, VceE=—-10V 75 
*Ic=—150mA, VceE=—10V 100 300 
*Ic=—500mA, VceE=—10V 30 
*Collector-Emitter Saturation Voltage | Vce(sat) | lc=—150mA, Ig=—15mA -0.4] Vv 
Ic=—500mA, Ilp=—50mA —1.6 V 
*Base-Emitter Saturation Voltage Vpe(sat) | Ilc=—150mA, Ilgp=—15mA = 153 V 
Ilc=—500mA, Ip=—-50mA —2.6 V 
Output Capacitance Cob Vop=—10V, Ie=O 8 pF 
f=1MHz | 
*Current Gain Bandwidth Product fF Ilc=—50mA, Vce= —20V 200 MHz 
f=100MHz | 
Turn On Time ton Vec=—-30V, Ilc=—150mA : | 45 ns 
Iai =—15mA | 
Turn Off Time toff Vcec=—6V, Ilc=—-150mA 100 ns 
| lpi =Ip2=—15mA | 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
Also available as a PN2907 
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PNP EPITAXIAL SILICON TRANSISTOR 
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MPS2907A PNP EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISITOR 


¢ Collector-Emitter Voltage: Vceo =60V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol | Rating 


Collector-Base Voitage 

Coliector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current 

Collector Dissipation 

Junction Temperature 

Storage Temperature —55~150 


* Refer to MPS2907 for grophs 


1. Emitter 2. Base 3. Collector 


Le rn ae erence een 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Prewereermaraanenenaee 


Characteristic 
Collector-Base Breakdown Voltage BVcsBo Ic=—10,A, le= V 
*Collector-Emitter Breakdown Voltage | BVceo Ic=—10mA, Ip= A V 
Emitter-Base Breakdown Voltage | BVeBo le=—10pA, Ic=O —5 V 
Coliector Cut-off Current IcBo Vop=—50V, Ie=O —-10 | nA 
DC Current Gain Nee Ilc=-0.1MA, VceE=—10V 75 
lc=—1mMA, VceE=—10V 100 
Ic=—10mA, VceE=—-10V | ~ 100 
*Io=—150mA, Vce=—10V | 100 300 | 
*Io=—500mA, Vce=—-10V © 50 | 
*Collector-Emitter Saturation Voitage Vce(sat) | lc=-150mA, Ip=—15mA | —0.4 vf 
lo=-500mA, !lp=—50mA —1.6 V 
*Base-Emitter Saturation Voltage Vee(sat) | lc=—-150mA, Ip=—-15mA = 13 V 
Ic=—500mA, Ip=—-50mA | —2.6 V 
Output Capacitance Cob Vcp=—10V, le=O 8 pF 
| f=1MHz 
*Current Gain Bandwidth Product fr Ic=—50mA, Vce=—20V 200 MHz 
. f= 1O0MHz 
Turn On Time ton | Voc=—S30V, Ic=—-150mA 45 ns 
Iai =—15mA 
Turn Off Time toff Vec=—6V, Ilc=—-150mA 100 ns 


lIgi1=lp2=—15mA | 
| EA eet ea Se nae SEN Oa oe ee Pe ec ee eaS RRR SLE hee i eter NSE er en SN AA Ree es OL PL RT SE EI 
*Pulse Test: Pulse Width=300us, Duty Cycle=2% 
Also available as a PN2907A 
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MPS3702/3703 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR a = 


e Collector-Emitter Voltage: VcEo = MPS 3702: 25V TO-92 
MPS3703: 30V 


e Collector Dissipation: Pc, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 
Collector-Base Voltaye VcBO 
:MPS3702 —-40 V | 
MPS3703 —50 V 
Collector-Emitter Voltage VcEO 
-MPS3702 —25 V 
MPS3703 —30 V 
Emitter-Base Voltage VEBC = V 
Collector Current Ic —600 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Ty 150 °C 1. Emitter 2. Base 3. Collector 
Storage Temperature TstG —~55~150 2G | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Max Unit 
cee ae 
*Collector-Base Breakdown Voltage BVcBo Ic=—100pA, lE=O 
-MPS3702 —40 V 
MPS3703 | —50 Vo 
*Collector-Emitter Breakdown Voltage BVcEO lc=—10mA, Ip=O 
-MPS3702 —25 V 
MPS3703 —30 
Emitter-Base Breakdown Voltage BVeEBo le=—-100pA, Ic =O ae V 
Collector Cut-off Current ICBO Vep=—20V, le=0 100 nA 
Emitter Cut-off Current lEBO VaE= —3V, Ic=0 | —100 nA 
*DC Current Gain Nre Vce=—5V, Ilc=—50mA 
-MPS3702 60 300 
MPS3703 30 150 
_ *Collector-Emitter Saturation Voltage i Voce (sat) | Ic=—50mA, Ip=—-5mA =0725 V 
| *Base-Emitter On Voltage Vee (on) Voe=—5V, Ico=-50mA —0.6 —4{ V 
| Current Gain Bandwidth Product fr Voe=—-5V, Ic=—-50mA 400 MHz 
| f=2O0MHz 
Output Capacitance Cos Vop=—10V, le=O | | 12 | pF 
‘ f=1MHz 
| Sa Ne a a 


*Pulse Test: PW=300us, Duty Cycle=2% 
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MPS3702/3703 _ PNP EPITAXIAL SILICON TRANSISTOR 


BASE-EMITTER ON VOLTAGE DC CURRENT GAIN 
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MPS3704/3705 NPN EPITAXIAL SILICON TRANSISTOR 


GENERAL PURPOSE TRANSISTOR oe ene ee eee ee 


¢ Collector-Emitter Voltage: Vceo =30V TO-92 
* Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
Coiiector-Base Voltage Vso 50 V 
Collector-Emitter Voltage VceEo 30 V | 
Emitter-Base Voltage |  Vego 5 V 
Collector Current lo 600 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 © 
Storage Temperature Tstg —55~150 °C 


* Refer to 2N4400 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 
Collector-Base Breakdown Voltage BVcsBo lc=100pA, IE=O 50 
*Collector-Emitter Breakdown Voltage | BVceo lc=10mA, Ip=O 30 
Emitter-Base Breakdown Voltage BVeBo leE=100yA, Ic=0 | 5 | Vo 
Emitter Cut-off Current lEBO VeeE=S3V, Ic=O 100 | nA 
Collector Cut-off Current IcBo Vcp=20V, Ip=0 100 | nA 
*DC Current Gain Nee VcE=2V, Ilc=50mA 
-MPS3704 100 300 
:MPS3705 50 150 
*Collector-Emitter Saturation Voltage Vce(sat) | lc=100mA, Ip=5mA 0.6 V 
Output Capacitance Coe Vcp=10V, !r=0 | 12 | pF 
f=1MHz 
Current Gain Bandwidth Product tt Ilc=50mMA, Voe=2V 100 | Mhz 
f= 200MHz | 
*Base-Emitter On Voltage Vee(on) | Ilc=100MA, VceE=2V 0.5 | 1 V 


*Pulse Test: Pulse Width=SO0Ous, Duty Cycle=2% 
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MPS3706 | NPN EPITAXIAL SILICON TRANSISTOR 


as 


GENERAL PURPOSE TRANSISTOR peek eee ee ee 


¢ Collector-Emitter Voltage: Vceo =20V TO-92 
* Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage V 
Collector-Emitter Voltage VcEo v | | 
Emitter-Base Voltage Veso 5 i; Vv 
Collector Current Ic 600 | mA 
Collector Dissipation Po 625 | mw 
Junction Temperature Ty 150 | °C 
eae Temperature Tstg ~55~150 | °C 
¢ Refer to 2N4400 for graphs | . 
1. Emitter 2. Base 3. Collector 
EE ote Se ee 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Symbol Test Conditions Min | Typ Max Unit 


Collector-Base Breakdown Voltage BV cso Ic = 100A, I_ =O 40 V 
*Collector-Emitter Breakdown Voltage BV ceo Ilo =10MA, Ig =O 20 V 
Emitter-Base Breakdown Voltage BVego le =100pA, !¢ =0 5 V 
Emitter Cut-off Current lEBO Vee =SV, Io =0 100 nA 
Collector Cut-off Current IcBo Vos =20V, Ie =0 100 nA 
*DC Current Gain Nee Ic =50MA, Voce =2V 30 | 600 
*Collector-Emitter Saturation Voltage Vce (sat) Ic =100mA, le =5mA 1 V 
Output. Capacitance Cob Voce =10V, le =0 12 pF 
f=1IMHz 
Current Gain Bandwidth Product fr ‘Io =50mA, Voce =2V 100 | MHz 
f=20MHz | 
* Base-Emitter On Voltage Vee (on) lo =100MA, Voge =2V 0.5 1 V 


* Pulse Test: Pulse Width =300us, Duty Cycle =2% 
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MPS4249 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR cai 


¢ Collector-Emitter Voltage: Vceo =60V TO-92 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage VCBO —60 V | 
| Coilector-Emitter Voltage VcEO | —60 | V | 

Collector-Emitter Voltage i Vces —60 V 

Emitter-Base Voltage VeEBO = V 

Collector Dissipation Pc 625 mW 

Junction Temperature Tj 150 °C | 

Storage Temperature Tstg —55~150 °C 


| 1. Emitter 2. Base 3. Collector | 
Benicio 
ELECTRICAL CHARACTERISTICS (T,=25°C) 
esswite [eon [sects | on 


Collector-Base Breakdown Voltage BVcso Ilc=—10pA, leE=O V 
*Collector-Emitter Sustaining Voltage | BVceo(sus) | lc=—5mA, lp=O MV 
Collector-Emitter Breakdown Voltage | BVces Ic=—10uA, Vee=O —60 V 
Emitter-Base Breakdown Voltage BVeEBo leE=—10yA, Ic=O =O | V 
Collector Cut-off Current IcBo Vcp=—40V, le=0 —-10! nA 
Emitter Cut-off Current lEBO VBE= — 3V, Ic=0 —-20| nA 
DC Current Gain Nee Ic=—100uA, Vce=—5V 100 300 
. Ic=—1mMA, VceE=—5V 100 
Ic=—10mA, Vce=—5V 100 | 
*Collector-Emitter Saturation Voltage | Vce(sat) Ic=—10mA, lp=—0.5mA =O:25 7), V 
*Base-Emitter Saturation Voltage Vpe(sat) Ic=—10mA, Ilg=—0.5mA —0.9 V 
Output Capacitance Cob Vcop= —5V, le=O 6] pF 
=1MHz 
Noise Figure NF Ic=—20yuA, Vce=—5V | 3! dB 
Rs=10KQ, f=1KHz 
Ic=—250uA, VceE=—5V | 3! dB 
. Rs=1KQ, f=1KHz | | | 
| isi heirs repens 


* Pulse Test: Pulse Width=300Qus, Duty Cycle=2% 
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MPS4250 — _ PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


e Collector-Emitter Voltage: Vceo =40V 
* Collector Dissipation: Pc: (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) | 


sm |_| oo 


Collector-Base Voltage VcBo —40 V 
Collector-Emitter Voltage ~40 V 
Collector-Emitter Voltage VcES —40 V 
Emitter-Base Voltage VeEBO =§5 V | 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T.=25°C) 


Characteristic Test Conditions 


Collector-Base Breakdown Voltage BVcBo Ic=—10pA, lE=O 
*Collector-Emitter Sustaining Voltage {| BVceo(Sus) | lc=—5mA, Ip=0 


Collector-Emitter Breakdown Voltage | BVces . Ilc=—5mA, Vee=0 —40 V 
Emitter-Base Breakdown Voitage BVEBo leE=—10,yA, Ic=O —5 V 
Collector Cut-off Current IcBo Vop=—50V, le=O —-10}] nA 
Emitter Cut-off Current IEBO VeE=—3V, Ic=0 . -~20; nA 
DC Current Gain Nee Ic=—100pA, Vc—E=—5V 250 700 
. | Ic=—imA, VceE=—5V 250 
Ilc=—-10mA, VceE=—5V 250 | 
*Collector-Emitter Saturation Voltage | Vce(sat) Ilc=—10mA, Ip=—-0.5mA -0.25; V 
*Base-Emitter Saturation Voltage Vee(sat) lc=—10mA, Ip=—0.5mA } —-0.9| V 
Output Capacitance Cob Vosp=—5V, lE=0O . 3 6 | pF 
f=1MHz 


Rs=10KQ, f=1KHz 
—~250uA, Vce=—5V 2! dB 


Ilc= 
| Rs=1KQ, f=1KHz . | 


*Pulse Test: Pulse Width=300Qus, Duty Cycle=2% 


Noise Figure NF lc=—20uA, Vce=—5V 2| dB 
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MPS4250A PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR | a 


¢ Collector-Emitter Voltage: Vceo =60V TO-92 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating | Unit | 


Collector-Base Voltage VcBo —60 V 
Collector-Emitter Voltage VcEO —60 V 
Collector-Emitter Voitage VcES —60 V 

Emitter-Base Voltage VEBO —5 V 1 
Collector Dissipation Pc 625 mw 

Junction Temperature Tj 150 °C 

Storage Temperature Tstg —55~150 °C 


1. Emitter 2. Base 3. Collector 


Collector-Base Breakdown Voltage BVcBo Ic=—10pA, le= 
*Collector-Emitter Sustaining Voltage | BVceo(sus) | lc=—5mA, Ip= a : 
Collector-Emitter Breakdown Voltage | BVcEs Ic=—5mA, Vee=O —60 V 
Emitter-Base Breakdown Voltage BVeBo le=—10mA, Ic=0 —5 V 
Collector Cut-off Current IcBo Vcp=—40V, Ie=0 —-10; nA 
Emitter Cut-off Current lEBo VeaeE—S3V, Ic=0 —20!| nA 
DC Current Gain NFE Ilc=—100pA, VceE=—5V 250 | | 700 
Collector-Emitter Saturation Voltage | Vce(sat) Ic=—10mA, Ip=—0.5mA —0.25 V 
*Base-Emitter Saturation Voltage Vepe(sat) lc=—10mA, Ilp=—O0.5mA —-0.9 V 
Output Capacitance Cob Vcsp=—5V, Ie=O0 6! pF 
= 1MHz 
Noise Figure NF Ic=—2Q0uA, VcE=—5V | | 2| dB 
Rs=10KQ, f=1KHz 
lc=250uA, VceE=—5V 2| dB 
Rs=1KQ, f=1KHz 


“Pulse Test: Pulse Width=300uS, Duty Cycle=2% 
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MPS5172. 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =25V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
- Collector Dissipation 
Junction Temperature 
Storage Temperature 


* Refer to MPSA10 for graphs 


Symbol | 


Vso 
Voeo 
VeBo 
Ic 


Po 


' . s 
Rating Unit | 
| 
25 Vv | 
25 V 
5 V 
100 mA 
625 mW 
150 se © 
~55~150 °C | 


nanan 


ELECTRICAL CHARACTERISTICS (Tz =25°C) 


NPN EPITAXIAL SILICON TRANSISTOR 


1. Emitter 2. Base 3. Collector 


0 25 V 


Collector-Emitter Breakdown Voltage | BVceo Ic =10MA, |p = 

Collector Cut-off Current IcBo Vp =25V, le =0 100 nA 
Collector Cut-off Current Ices Voce =25V, Vac =0 100 nA 
Emitter Cut-off Current leBo Vee =5V, Ic =0 100 nA 
*DC Current Gain Nee Io =10mMA, Voce =10V 100 500 
Collector-Emitter Saturation Voltage Vce (sat) lc =10mA, Ig =1mMA 0.25 V 
Base-Emitter Saturation Voltage Vee (sat) lc=10mA, Ig =1mA 0.75 V 
Current Gain Bandwidth Product fr Ic =2MA, Vee =5V 120 | MHz 
Base Emitter On Voltage Vee (On) Io =10MA, Voce =10V 0.5 1.2 V 

* Pulse Test: Pulse Width= 300HS, Duty Cycle =2% 
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MPS5179 NPN EPITAXIAL SILICON TRANSISTOR 


HIGH FREQUENCY TRANSISTOR pon = 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 

Collector Base Voltage Vcpo 2 Vv 
Collector-Emitter Voltage VeEo 12 V 
Emitter-Base Voltage Vepo 2.5 V 
Collector Current Ic 50 mA 
Collector Dissipation (T,=25°C) Pc 200 mW 

Derate above 25°C 1.14 mW/°C 
Collector Dissipation (T,=25°C) Po 300 mW 

Derate above 25°C 1.71 mW/°C 
Junction Temperature Tj 150 °C 
Storage Temperature —55~150 °C | 

1. Emitter 2. Base 3. Collector 
ea aor 7 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Condition 


Collector Emitter Sustaining Voltage Veco (Sus) lc=3mA, ls=0 

Collector Base Breakdown Voitage BVcgo lc =0.001mA, kzE=O 

Emitter Base Breakdown Voltage BVego lE=0.01mA, Ilc=O 2:9 

Collector Cutoff Current IcBo Vcgp=15V, Ie=O 0.02 yA 

Vep=15V, le=O, T2=150°C 1 uA 

DC Current Gain Nee Vee=1V, lc=SmA 25 250 

Collector-Emitter Saturation Voltage Vee (Sat) lb=10mA, lsp=1mMA | 0.4 V 
Base-Emitter Saturation Voltage Vee (Sat) lc=10mA, lg=1mA 1 V 

Current Gain Bandwidth Product i fr | Vce=6V, Ic=5mA, f=100MHz 900 2000 MHz 
| Collector Base Capacitance Ceb | Vop=10V, le=0, f=0.1 to 1MHz 1 | pF 

Small Signal Current Gain hfe | Vcep=6V, Io=2mA, f=1KHz 25 300 

Collector Base Time Constant Co rbb Vep=6V, IE=2mA, f=31.9MHz 3 14 ps 

Noise Figure | NF Voe=6V, Ic=1.5mA, f=200MHz 4.5 dB 

| Rs=500 
Common Emitter Amplifier Power Gain Gpe Vce=6V, Ic=5mA, f=200MHz LES dB 
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MPS6513 


AMPLIFIER TRANSISTOR 


© Collector-Emitter Voltage: Vceo =30V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 


Collector-Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


* Refer to 2N3904 for graphs 


Symbol Rating Unit 
Veso 40 V 
VegBo 4 V 
Io 100 mA 
Po 625 mw 
Tj 150 EL 8G 
Tstg ~55~150 | °C | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


| Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 

DC Current Gain 


Collector-Emitter Saturation Voltage 
Output Capacitance 


Symbol 


BVceo 
BVeEgo 
IcBo 
Nee 


Voce (sat) 
Cob 


*Pulse Test: Pulse Width= 300us, Duty Cycle =2% 


Test Conditions 


Ic = 500A, |p =O 

le =10yA, Io =0 

Vos =30V, Ie =0 

Ic =2mA, Vee =10V 
"le =100mA, Vce =10V 

Ic =50mA, lg =5mA 

Vcp =10V, le =0 


NPN EPITAXIAL SILICON TRANSISTOR 


50 
180 


0.5 
3.5 


| f=100KHz | | 
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MPS6517 


PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


* Collector-Emitter Voltage: Vceo =40V 
* Collector Dissipation: Pc, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
Collector-Emitter Voltage Vceo —40 V 
Collector-Base Voltage Vso —40 V 
Emitter-Base Voltage Vepo —4 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg ~55~150 °C 


eer A 


* Refer to 2N3906 for graphs 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


TO-92 


Emitter 2. Base 3. Collector 


1. 


& SAMSUNG 


Electronics 


Collector-Emitter Breakdown Voltage BVcEO Ic=—500,A, !p=O 
Emitter-Base Brekdown Voltage | BVeEBo le=—10yA, Ic=O 
Collector Cut-off Current lEBO Vcp=—30V, I—E=0 —50 nA 
DC Current Gain Nee Ilc=—2mA, Vce=—10V 90 180 
*Ic=—100mA, VceE=—-10V 60 
Collector-Emitter Saturation Voltage Vce(sat) | loc=—50mA, Ip=—5mA 0.5 V 
Output Capacitanc Cob Vop=—10V, Je=0O 3.5 pF 
f= 100KHz 
“Pulse Test: Pulse Width= 300us, Duty Cycle = 2% 
577 


MPS6520/6521. —S=NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


* Collector-Emitter Voltage: Vceo =25V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T,z=25°C) 


Characteristic 


Collector-Base Voltage 


Collector-Emitter Voltage Veo 25 V 
Emitter-Base Voltage Veso 4 V 
Collector Current lc 100 mA 
1 Collector Dissipation Po 625 mw 
Junction Temperature Tj 150 © 


Storage Temperature 


* Refer to 2N3904 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


ee ee 
Collector-Emitter Breakdown Voltage BVcEO =0.5mA, Ip= 
Emitter-Base Breakdown Voltage BVEBo ae lc= a 
Collector Cut-off Current IcBo Vep=30V, le=O 501} nA 
Vcop=20V, le=O 50 nA 
DC Current Gaim Nre . 
:MPS6520 Ilc=100nA, VoceE=10V 100 
-MPS6521 150 
-MPS6520 Ic=2mA, VceE=10V 200 400 
| :MPS6521 300 600 : 
Collector-Emitter Saturation Voitage | Vce(sat) | Ilc=50mA, lp=5mA 0.5 V | 
Output Capacitance Cob Vop =10V, le=O | 3.5 DF 
f=100KHz 
Noise Figure NF Ic=10uA, VceE=5V 3 | dB 
Rs=10KQ, 


f=10Hz to 10KHz 
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MPS6522/6523 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vcro =25V 
e Collector Dissipation: Pc (max)=625mW 


poo 
TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


* Refer to 2N3906 for graphs 


Characteristic Symbol Rating Unit 

(ey ee 
Collector-Base Voltage | Meee —25 V 
Collector-Emitter Voltage VecEO —25 V 
Emitter-Base Voltage VeBo —4 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Ti 150 a @ 
Storage Temperature Tstg ~55~ 150 °C 

a ee 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


| Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 


| DC Current Gain 

| :MPS6522 
-MPS6523 
:MPS6522 
-MPS6523 

Collector-Emitter Saturation Voltage 

| Output Capacitance 

Noise Figure 


BVcEO 
BVeBo 
ICBO 


Test Conditions 


Ic=—0.5mA, Ip=0 
lE=—10wA, Ic=O 

Vop=—SOV, le=O | 
Vep=—20V, le=0 | 


Ic=—-100mA, Vce=—10V 
lc=—2mA, Voe=—10V 


Ic=—50mA, Ip=—-SmA 
Vop=—10V, le=0, f=100KHz 
Ilc=—-10uA, VoeE=—-5V 
Rs=10K0, 

f=10Hz to 1OKHz 


pF 
dB 
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MPS6560_ 


AUDIO TRANSISTOR 


e Collector-Emitter Voltage: Vceo =25V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


VeBo 5 
Ic 500 
Pe 625 
Tj 150 
Tstg —55~ 150 


1. Emitter 2. Base 3. Collector 


Characteristic 


Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 

Collector Cut-off Current 

Emitter Cut-off Current 

*DC Durrent Gain 


Current Gain Bandwidth Product 


“Base-Emitter On Voltage 
Output Capacitance 


*Collector-Emitter Breakdown Voltage BV ceo 


*Collector-Emitter Saturation Voltage 


Ic =10mA, Ip =0 
lo =100pA, Ie =0 

le =100A, Ic =0 

Voce =25V, Ip =0 

Voce =20V, le =0 

Ves =4V, Ic =0 

Ic= 10mA, VeceE= 1V 
Ic =100mA, Voce =1V 
lo =500mA, Voce =1V 
Ic =500mA, Ip =50mMA 
Ic =10mA, Voce =10V 
f=30MHz 

Io =500mA, Voce =1V 
Vos =10V, le =O 
f=100KHz 


BV cso 
BVego 
IcEO 
IcBo 


lEBo 
Dre 


Voce (sat) 
fr 


Vee (on) 
Cob 


* Pulse Test: Pulse Width = 300HS, Duty Cycle =2% 


Electronics 


100 
100 
100 


200 
0.5 


1.2 
30 
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MPS6562 


PNP EPITAXIAL SILICON TRANSISTOR 


AUDIO TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =25V 


¢ Collector Dissipation: Pc (max)=625mW 


¢ Complement to MPS6560 


ABSOLUTE MAXIMUM RATINGS (Tz =25°C) 
Characteristic Symbol Rating | Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current Ic 


Vceo 
VeBo 


Collector Dissipation Po 
Junction Temperature Tj 
Storage Temperature Tstg 


—25 V 
—25 V 
=5 V 
—500 mA 
625 mW 
150 
—55~150 


TO-92 


1. Emitter 2. Base 3. Collector 


ELECJRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic 


*Collector-Emitter Breakdown Voltage 
Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 
Collector Cut-off Current 
Emitter Cut-off Current 

*DC Durrent Gain 


*Collector-Emitter Saturation Voltage 
Current Gain Bandwidth Product 


*Base-Emitter On Voltage 
Output Capacitance 


Symbol 


BVcEo 
BV cso 
BVeBo 
IcEO 
ICBO 
lEBO 
NFe 


Vce(sat) 
fT 


Vpe(on) 
Cob 


* Pulse Test: Width = 300uS, Duty Cycle =2% 


Test Conditions 


Ilc=—10mA, Ip=O 
Ic=—100pA, le=O0 
leE=—100yA, Ic=0 
VcE=—25V, Ip=O 
Vep=—20V, Ic=O 
Vep=—4V, Ic=0 
Ic=—10mA, VceE=—-1V 
Ic=—-100mA, VceE=—-1V 
Ic=—500mA, VceE=—-1V 
lc=—500mA, Ip=—-50mA 
Ilc=—10mA, VceE=—-10V 
f=30MHz 

lco=—500mA, VoceE=—-1V 
Vcp=—10V, Ie=O 
f=100KHz 


20 


50 
SO 


Typ Max 


= 100 
—100 
—100 


200 


ee en Ean aes os a ce ee ee ee 
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MPS6601/6602 = =§ NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 7 i Bertie eet 


© Collector-Emitter Voltage: Vceo = MPS6601: 25V TO-92 
MPS6602: 40V 
° Collector Dissipation: Pc: (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 


:MPS6601 V 
| MPS6602 40 V 
Collector-Emitter Voltage VcEO 
:MPS6601 25 V 
MPS6602 40 V 
Emitter-Base Voltage VEBO 4 V 
Collector Current Ic 1,000 mA 
Collector Dissipation | Pc 625 mW 
Junction Temperature Ty 150 2C 1. Emitter 2. Base 3. Collector 
Storage Temperature TstcG —-55~150 °C 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Max Unit 
Collector-Base Breakdown Voltage BVcBo Ic=100zA, Ie=O 
-MPS6601 | ; 25 V 
MPS6602 | 40 V 
Collector-Emitter Breakdown Voltage BVcEO lc=1mA, Ip=O 
-MPS6601 25 V 
MPS6602 40 V 
Collector Cut-off Current IcBo 
:-MPS6601 Vop=25V, le=0O 100 nA 
| MPS6602 Vop=S30V, le=O | | 100 nA 
Collector Cut-off Current lEBO 
:-MPS6601 ~ Vop=25V, le=0O 100 nA 
MPS6602 Vop=S0V, le=O 100 nA 
DC Current Gain Nee VoE=1V, lc=100mA 50 
VcE=5V, Ilc=500mA 50 
VoeE=5V, Ic=1000MA 30 
Collector-Emitter Saturation Voltage Vce (sat) | Ilc=1000mA, Ilg=100mA 0.6 V 
Current Gain Bandwidth Product | fr VoE=10V, Ic=50mA 100 MHz 
f=30MHz 
Output Capacitance Cos ~Vesp=10V, le=O 30 pF 
f= 100KHz | | 
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MPS6601/6602 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
1000 reas Eg - 1000 tooo rth 
SSS Sa Se 
500 i | | 


300 


8 


qn 


austin anmcaitiimenae nani 
3 I OC 


hre, DC CURRENT GAIN 
8 


fr (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 
s 


1 3.45 10 30 50 = 100 300 500 1000 1 3.5 10 30 50 100 300'500 1000 
Ic (mA), COLLECTOR CURRENT Ic (mA), COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE OUTPUT CAPACITANCE 


100 ea ame = 
aes oe 
a2 ee eae 

50 | —— Fane ETH 


f=100KHz 


= eee | me 
| x 


Cob (pF), CAPACITANCE 
3 
| | 
ve 

cy 
i 

Aiea 

{tT 

ieee 

2 ae 

27 ae 


Ve (sat), Vce (sat) (V), SATURATION VOLTAGE 


3 5 10 30 50 100 
Ic (mA), COLLECTOR CURRENT Vcs (V), COLLECTOR-BASE VOLTAGE 


1 3.5 10 30 50 100 300 1000 
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MPS6651 — 


PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


° Collector-Emitter Voltage: Voceo =25V 
° Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol 
Collector-Emitter Voltage Veo 
Collector-Base Voltage Vso 
Emitter-Base Voltage VeBo 
Collector Current Ic 
Collector Dissipation Po 
Junction Temperature Tj 
Storage Temperature Tstg 


Rating Unit 
—25 V 
~25 V 

—4 Vv 

—1 A 
625 mw 
150 °C 
—-55~ 150 °C 


- 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic 


Collector-Emitter Breakdown Voltage 
Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 

Collector Cut-off Current 

DC Current Gain 


Collector-Emitter Saturation Voltage 
Output Capactiance 


Base-Emitter On Voltage 
Current Gain Bandwidth Product 


Turn On Time 


Turn Off Time 


Symbol 


BVcEo 
BVcBo 
BVeEBo 
ICBO 
ICEO 
Nre 


Vce(sat) 
Cob 


Vpe(on) 


Test Conditions 


Ilc=—1mA, Ilp=O 

Ic=— 100A, leE=O 
le=—10pA, Ic=O 

Vop=— 25V, I—e=O 
VcE=—25V, Ilp=O 
Ic=—-100mA, Vce=—-1V 
Ilc=—-500mA, Vce=—-1V 
Ic=—-1A, Vce=—-1V 
lc=—-1A, lp=—100mA 
Vcop=—10V, Ip=0O 

f= 1 OOKHz 

Ilc=—500mA, Vce=—-1V 
lc=—50mA, VceE=—-10V 
f= 30MHz 

Voc=—40V, Ilc=—500mMA 
Ip1 = -50mA 

Vec=—40V, Ilc=—500mA 
Ip1=50mA 


1. Emitter 2. Base 3. Collector 


eoetars 


Min 


—25 
—25 
4 


50 
50 
30 


100 


esl 


Typ 


Max 


—100 
—100 


= 0:6 
30 


Ase 


55 


300 
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MPS6651 PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 


10000] = 


b5000) —— = me ie eee 
= Vee i 
© 3000) ~~" 


DU 


fr (MHz), CURRENT GAIN BANDWIDTH PR 


—10 -~30 -50 -100 -300 —500 -—1000 —10 -30 -—50 —100 —300 -500 -1000 


Ic (mA), COLLECTOR CURRENT Ic (mA), COLLECTOR CURRENT . 
COLLECTOR-EMITTER SATURATION VOLTAGE 
BASE. EMITTER SATURATION VOLTAGE OUTPUT CAPACITANCE 
SS Dy caeneree GHEnED aoe SER Gb op ot Bs mua n eee 


tH 


s 
Sean 
ape PP vee (sal TTT 1 


2 
(=) 
oa 
Cob (pF), CAPACITANCE 


VBE (sat), Vce (sat) (V), SATURATION VOLTAGE 
= 
a 


~1 -3 -5 —-10 -30 -50: -100 -300-500-1000 
Ic (mA), COLLECTOR CURRENT Vcs (V), COLLECTOR BASE VOLTAGE 
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‘MPS8097- =—S—s—‘«si‘éN#&P*WN*PITAXXIAALL. SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =40V_ 
e Collector Dissipation: Pc. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic | Symbol 
- 60 V 


Collector-Base Voltage Vcao. 


Collector-Emitter Voltage VE 40 V 
Emitter-Base Voltage Veso 6 V 
Collector Current Io 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 2C 
Storage Temperature Tstg -~55~150 | °C 
* Refer to 2N5088 for graphs . 
: 1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


cs 
40 V 


*Collector-Emitter Breakdown Voltage | BVceo Ic=10mA, Ig =0 
Collector Cut-off Current IcBo Vee =40V, Ie =0 30 nA 
Vos =60V, le =0 10 pA 
Emitter Cut-off Current | lepo Vee =6V, Ic =0 20 nA 
*DC Current Gain Nee lo =100pA, Vee =5V | 250 700 
Output Capacitance Cob Vos =5V, le =0 1 4 pF 
| f=1MHz 
*Base-Emitter On Voltage Vee (ON) lo =100pA, Voce = 5V 0.45 | 0.65 V 
Noise Figure NF Io =100nA, Vee =5V 2 dB 
| | Rs =10KQ, f=10Hz 


* Pulse Test: Pulse Width= 300us, Duty Cycle = 2% 
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MPS8098/8099 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR pn : 


e Collector-Emitter Voltage: Vceo = MPS8098: 60V TO-92 
MPS8099: 80V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Unit | 

Collector-Base Voltage VcBo 

“MPS8098 60 oN 

MPS8099 80 Vv 
Collector-Emitter Voltage VcEO 

-MPS8098 60 V 

~ MPS8099 80 V 

Emitter-Base Voltage VeBo 6 V 
Collector Current fe 500 mA 
Collector Dissipation Pc | 625 mW 
Junction Temperature Ty 150 at © 1. Emitter 2. Base 3. Collector 
Storage Temperature TstG —5§5~150 . Woe eee ne as 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions | Min Max Unit 
ep ee ee 
Collector-Base Breakdown Voltage BVcgo |) Ic=100pA, le =O 
:MPS8098 60 V 
MPS8099 | 80 V 
*Collector-Emitter Breakdown Voltage BVcEO Ic=10mA, Ip=O 
| -MPS8098 | | | 60 V 
MPS8099 80 V 
Emitter-Base Breakdown Voltage BVeEBo lE=10yA, IG=O | 6 V 
Collector Cut-off Current IcBo | 
| -MPS8098 | Vop=60V, le=O 100 nA 
MPS8099 Vop=80V, Ile=0 100 nA 
Collector Cut-off Current IcEO Voe=60V, Ip=O 100 nA 
Emitter Cut-off Current lEBO Vep=6V, Ic=O 100 nA 
DC Current Gain NrFE Vce=5V, Ilo=1MA ; 100 300 
VcoE=5V, Ilc=10mA 100 
VceE=5V, Ic=100MA 75 | 
Collector-Emitter Saturation Voltage Vce (sat) | Ic=100mA, lp=5mA 0:4. | V 
| . lc=100mA, Ip=10mA ~- | 0.3 V 
*Base-Emitter On Voltage Vee (on) 
“MPS8098 Vcoe=5V, Ic=1mA 0.5 0.7 V 
MPS8099 VcE=5V, Ic=10mMA 0.6 0.8 V 
Current Gain Bandwidth Product ft VoeE=5V, lc=10mMA 150 MHz 
f=100MHz 
| Output Capacitance Cos Vep=5V, le=0 6 pF 
f=1MHz 


*Pulse Test: PW=300us, Duty Cycle=2% 
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MPS8098/8099 


NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 


hre, OC CURRENT GAIN 
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MPS8598/8599 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo=MPS8598: 6O0V 


MPS8599: 80V 
e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


TO-92 


Characteristic Symbol Rating Unit | 

Collector-Base Voltage VcBo 

-MPS8598 —60 V | 

MPS8599 —80 V 
Collector-Emitter Voltage VcEO 

~MPS8598 —-60 Vo 

MPS8599 —80 V 
Emitter-Base Voltage VEBO —5 V 
Collector Current Ic ~~ 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty 150 °C 1. Emitter 2. Base 3. Collector 
Storage Temeprature TsTeG —55~150 “6 


a) 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Collector-Base Breakdown Voltage Ic=—100yA, leE=0 
:MPS8598 V 
MPS8599 —80 V 
*Collector-Emitter Breakdown Voltage BVcEO lc=—10mA, Ip=O 
-MPS8598 —60 V 
MPS8599 —80 V 
Emitter-Base Breakdown Voltage BEepo lE=—10yA, Ic=O = V 
Collector Cut-off Current IcBo 
-MPS8598 Vcop=—60V, le=0 -—100 nA 
MPS8599 Vop=—80V, lE=0 —100 nA 
Collector Cut-off Current ICEO VceE=—60V, Ip=O = 100 nA 
Emitter Cut-off Current IEBO Vep= —4V, Ic=O . —100 nA 
*DC Current Gain Nre Vce=—5V, Ilc=—1mA 100 300 
VceE=—5V, Ilc=—-10mA 100 
VceE=—5V, Ilc=—-100mA 75 
*Collector-Emitter Saturation Voltage Voce (sat) | Ilc=—100mA, Ip=—5mA —0.4 V 
Ic=—100mA, Ip=—10mA ee ORC V 
| *Base-Emitter On Voitage Vee (on) 
:-MPS8598 VceE=—5V, Ilc=—1mMA —0.5 = OUT V 
. MPS8599 VceE=—5V, Ilc=—10mA —-0.6 —-0.8 V 
Current Gain Bandwidth Product {7 VceE= —5v, Ic=—10mA 150 MHz 
f=100MHz 
_ Qutput Capacitance Cos Vcop= —5V, lE=0 8 pF 
| | f=1MHz 
“Pulse Test: PW=300us, Duty Cycle=2% 
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MPS8598/8599_ ~—S—s PNP. EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 
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hre, DC CURRENT GAIN 
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Electronics 


MPSA05/06 


NPN EPITAXIAL SILIC 


ON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo = MPSA05: 60V 


MPSAO06: 


e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 


Characteristic 


Collector-Base Voltaye VcCBO 
| :MPSAO5 
MPSAO6 
Collector-Emitter Voltage VcEO 
-MPSAO5 
MPSAO6 
Emitter-Base Voltage VEBO 
Collector Current Ic 
| Collector Dissipation _ | Peo 
Junction Temperature Ty 
Storage Temperature Tsta@ 


80V 


500 


625 
150 


a 
TO-92 
| 
pv yy, 
V es A 
1 Ff 
V 
V 
V 
mA 
mW 


$5150.) °C | 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


BVcEO 


Characteristic 


*Collector-Emitter Breakdown Voltage 


-MPSAOS5 

MPSAO6 
Emitter-Base Breakdown Voltage 
Collector Cut-off Current 

:MPSAO5 

MPSA06 


Collector Cut-off Current 
DC Current Gain 


Collector-Emitter Saturation Voltage 
Base-Emitter On Voltage 
Current Gain Bandwidth Product 


BVeso 


ICBO 


IcEO 
NrE 


Vce (sat) 
Vee (on) 


fr 


Ilc=i1mA, !Ip=O 


lE=100pA, Ic=O 


Vop=60V, Ile=O 
Vcop=80V, le=O0 
VcE=60V, Ip=O 
VceE=1V, Ilc=10mA 
VcE=1V, Ic=100mA 
Ilc=100mA, !p=10mA 
VoeE=1V, Ilc=100mA 
VoE=2V, Ilo=10MmA 


| f=100MHz 


60 
80 
4 


50 
50 


Max — 


° . 
C | | 1. Emitter 2. Base 3. Collector | 


Unit 


a ra a a a re ee Sa ee ee 


*Pulse Test: PW=300us, Duty Cycle=2% 


& SANISUNG 


Electronics 


991 


NPN EPITAXIAL SILICON TRANSISTOR 


MPSA05/06 


BASE-EMITTER ON VOLTAGE 


DC CURRENT GAIN 
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Ic (mA), COLLECTOR CURRENT 
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CURRENT GAIN-BANDWIDTH PRODUCT 
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Ic (mA), COLLECTOR CURRENT 


Ic (mA), COLLECTOR CURRENT 
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MPSA10 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


* Collector-Emitter Voltage: Vceo =40V 
¢ Collector Dissipation: P, (max)=625mW 


TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
J 
Collector-Emitter Voltage VoceEo 40 V 
Emitter-Base Voltage VeBo 4 V 
Collector Current Ic 100 mA 
Collector Dissipation Po 625 mW 
Junction Temperature ae | 150 °C 
| Storage Temperature Tstg —~55~ 150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions 
Collector-Emitter Breakdown Voltage BV ceo lc=1mA, lg =0 40 V 
Emitter-Base Breakdown Voltage BVeso le =100pA, Io =0 4 | V 
Collector Cut-off Current IcBo Vopg =S0V, Ie =0 100 nA 
DC Current Gain Nee lo =5mMA, Voce = 10V 40 ' 400 | 
Current Gain Bandwidth Product fr lo=5mA, Voce =10V 125 MHz | 
f=100MHz 
Output Capacitance Cob Vee =10V, le =0 | 4 pF 
| f=100KHz 
asa et as Sn i es rc Fg eo Ne ee 
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MPSA10— Cae NPN EPITAXIAL SILICON TRANSISTOR 


hre, DC CURRENT GAIN 


1 3.5 10 30 50 100 300 500 1000 
ic (mA), COLLECTOR CURRENT 


COLLECTOR-EMITTER SATURATION VOLTAGE 
BASE-EMITTER SATURATION VOLTAGE 


Ver (Sat), Vee (sat) (V), SATURATION VOLTAGE 


100 . 300 500 1000 


1 3 10 3 
Ic (mA), COLLECTOR CURRENT 


ft (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 
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OUTPUT CAPACITANCE 
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Vce (V), COLLECTOR-BASE VOLTAGE 
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NPN EPITAXIAL 
MPSA12 _ SILICON DARLINGTON TRANSISTOR 


DARLINGTON TRANSISTOR 


¢ Collector-Emitter Voltage: Vces =20V 
@ Collector Dissipation: Pc. (max)=625mW | 


TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


= 


Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Dissipation 
Junction Temperature 
| 
| 


Storage Temperature —55'~ 150 


e Refer to 2N6427 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Emitter Breakdown Voltage BV ces Ic =100,A, Ip =0 | 20 | Voy 
Collector Cut-off Current IcBo Vop =15V, le =O 100 | nA 
Collector Cut-off Current Ices Voce = 15V, Ig =O . 100 nA 
Emitter Cutoff Current leso Vee = 10V, Ic =0 100 | nA 
DC Current Gain Nee lc =10MA, Voce =5V 20K 

Collector-Emitter Saturation Voltage Vee (Sat) lc =10mA, Ig =0.01MA 1 V 
Base-Emitter On Voltage Vee (On) Ic =10MA, Voce =5V 1.4 V 


$ 
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MPSA13/14 — 


NPN EPITAXIAL 
SILICON DARLINGTON TRANSISTOR 


DARLINGTON TRANSISTOR 


¢ Collector-Emitter Voltage: Vces =30V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


[Soon oe ee eS ee ap eo ee ee ee ee 


Characteristic 


Collector-Base Voltage 
Cotlector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


e Refer to 2N6427 for graphs 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 


Collector Cut-off Current 


Collector-Emitter Breakdown Voltage 


Symbol 


Vcso 
Voces 
VeBo 
Ic 

Po 
Tj 


*Pulse Test: Pulse Width=300us, Duty Cycle=2% 


Electronics 


& SANISUNG 


Rating 


TO-92 


Unit 


_ Emitter 2. Base 3. Collector 


lc=100,A, Ip=O 
Vop=S30V, IleE=O 


Test Conditions 


Emitter Cut-off Current IEBO VepeE=10V, Ic=O 100 nA 
*DC Current Gain Nre 
:-MPSA13 VocE=5V, Ilc=10mA 5,000 
MPSA14 10,000 
MPSA13 VceE=5V, Ilc=100MA 10,000 
MPSA14 20,000 
*Collector-Emitter Saturation Voltage Vce (sat) | lc=100mA, Ip=O0.1mMA 139 V 
“Base-Emitter On Voltage Vee (on) Voe=5V, Ilc=100mA V 
Current Gain Bandwidth Product fr VoeE=5V, Ic=10mA MH 
f=100MHz 
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MPSA20 NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR = aaa 


e Collector-Emitter Voltage: Vceo =40V TO-92 
¢ Collector Dissipation: P, (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol | Rating Unit 
a wf AAS 

Collector-Emitter Voltage Veo 40 V Zi poy 
Emitter-Base Voltage Veso 4 V ae Joep Z 
Collector Current lo 100 mA Jp fp 
Collector Dissipation Pc 625 mw 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —55~150 °¢ 


e Refer to MPSA10 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 
Characteristic Symbol Test Conditions Min Typ Max Unit 
*Collector-Emitter Breakdown Voltage | BVceo lc=1mA, Ig =0 40 V 
Emitter-Base Breakdown Voltage BVeso le =100pA, Ic =0 4 V 
Collector Cut-off Current IcBo Ves =30V, le =0 100 nA 
*DC Current Gain Nee Ic =5mMA, Voce =10V 40 400 
*Current Gain Bandwidth Product fr lc=5mA, Vce=10V 125 MHz 
f=100MHz 
Collector-Emitter Saturation Voltage Vce (Sat) lc =10mA, Ip =imA 0.25 vs 
Output Capacitance Cob Vcg =10V, le =0 4 pF 
f=100KHz 


* Pulse Test: Pulse Width =300ys, Duty Cycle = 2% 


Electronics 


NPN EPITAXIAL 


MPSA25/26/27 SILICON DARLINGTON TRANSISTOR | 
DARLINGTON TRANSISTOR 
e Collector-Emitter Voltage: Vces = MPSA25: 40V | TO-92 
. MPSA26: 50V 
MPSA27: 60V 


e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Collector-Base Voltage 


-MPSA25 

MPSA26 50 V 

MPSA27 60 
Emitter-Base Voltage VEBO 10 V 
Collector Current Ic 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty 150 oC 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


Characteristic | Symbol Test Conditions | 


Collector-Base Breakdown Voltage | Ic=100puA, le=O | 


:MPSA25 V 
MPSA26 50 V 
MPSA27 60 V 
Collector-Base Breakdown Voltage BVcBo Ic=100,A, Ie=O . 
-MPSA25 40 Vi. 
MPSA26 . 50 V 
| MPSA27 60 Vv 
Collector Cut-off Current IcBo | . 
| :MPSA25 VceE=30V, le=0 100 nA 
MPSA26 VcoeE=40V, leE=O 100 nA 
MPSA27 VceE=50V, le=O0 100 nA 
Emitter Cut-off Current lEBO VcE=10V, Ip=O 100 nA 
*DC Current Gain Nee VceE=5V, Ic=10MA 10K 
VcE=5V, Ic=100mA 10K 
*Collector-Emitter Saturation Voltage Voce (sat) | Ilc=100mA, !g=0.1mA 1:5 V 
2 


*Base-Emitter On Voltage Vee (on) VcE=5V, Ilc=100mA 


*Pulse Test: PW=300us, Duty Cycle=2% 
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SAFE OPERATING AREA 


Vce (V), COLLECTOR-EMITTER VOLTAGE 


BASE-EMITTER ON VOLTAGE 
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SILICON DARLINGTON TRANSISTOR 
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EMITTER VOLTAGE 


Vee (V), BASE- 


Ic (mA), COLLECTOR CURRENT 


Electronics 


& SAMSUNG 


-MPSA42/43 


HIGH VOLTAGE TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo = MPSA42: 
MPSA43: 


¢ Collector Dissipation: P. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol 


Collector-Base Voltage . 
-MPSA42 


MPSA43 
Collector-Emitter Voltage VcEO 

-MPSA42 

MPSA43 
Emitter-Base Voltage VEBO 
Collector Current Io 
Collector Dissipation Po 
Junction Temperature re 
Storage Temperature TstG 


Characteristic 


Collector-Base Breakdown Voltage 
-MPSA42 

| MPSA43 

“Collector-Emitter Breakdown Voltage 

:MPSA42 
MPSA43 

Emitter-Base Breakdown Voltage 

Collector Cut-off Current 


“MPSA42 
MPSA43 
Emitter Cut-off Current 
:MPSA42 
. MPSA43 
*DC Current Gain 


*Collector-Emitter Saturation Voltage 
*Base-Emitter Saturation Voltage 
Collector-Base Capacitance 
‘MPSA42 
MPSA43 
Current Gain Bandwidth Product 


*Pulse Test: PW=300us, Duty Cycle=2% 


Electronics 


300V 
200V 


Rating 


— 300 
200 


300 
200 

6 
500 
625 
| 150 
—55~150 


NPN EPITAXIAL SILICON TRANSISTOR 


Unit 


TO-92 


Dy 


1. Emitter 2. Base 3. 


Collector 


Test Conditions 
BVcBo Ic=100yA, Ip=O 
200 
BVcEO Ic=1mA, !p=O 
300 
200 
BVeso lE=100pA, Ic=O 6 
ICBO 
| Vcp=200V, Ie=0 
Vcp=160V, le=O0 
lEBO 
Vee =6V, Ic=0 
Vac =4V, lc=0O 
Nre VcE=10V, Ic=1MA 25 
VoeE=10V, Ic=10mA 40 
VcE=10V, Ilc=30mA 40 
Voce (Sat) | Ic=20mA, Ip=2mA 
Vee (Sat) | Ic=20mA, Ip=2mA 
Ccp Vop=20V, le=O0 
f=1MHz 
fr VoE=20V, Ilc=10mA 50 


100 
100 


100 
100 


MHz 


| f=100MHz 


600 


MPSA42/43 


NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN 


hee, DC CURRENT GAIN 


Ic (mA), COLLECTOR CURRENT 


COLLECTOR-EMITTER SATURATION VOLTAGE 
BASE-EMITTER SATURATION VOLTAGE 


Vce (sat), VBE (sat) (V), SATURATION VOLTAGE 


1 3 5 10 30 50 100 300 
ic (mA), COLLECTOR CURRENT 


fr (MHz), CURRENT GAIN-BANDWIDTH PRODUCT 


Ccb (pF), CAPACITANCE 


CURRENT GAIN-BANDWIDTH PRODUCT 


ic (mA), COLLECTOR CURRENT 
COLLECTOR-BASE CAPACITANCE 


0.1 03 05 1 3. ¢5 10 


30 50 100 


Vce (V), COLLECTOR-BASE VOLTAGE 
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MPSA44/45_— 


NPN EXITAXIAL SILICON TRANSISTOR. 


HIGH VOLTAGE TRANSISTOR © 


¢ Collector-Emitter Voltage: Vceo = MPSA44: 400V 
MPSA45: 350V 


e Collector Dissipation: Pc(max)= 625mW 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol | Rating | Unit 


Collector-Base Voltage VcBo 
-MPSA44 


500 


MPSA45 400 V 
Collector-Emitter Voltage VcEO 
-MPSA44 400 V 
MPSA45 350 V 
Emitter-Base Voltage VEBO 6 V 
Collector Current Ic 300 mA a 
Collector Dissipation (Ta=25°C) Pc 625 mW | 1. Emitter 2. Base 3. Collector 
Collector Dissipation (Tc=25°C) 1.5 ; 


150 
—55~150 


Junction Temperature 
Storage Temeprature 


Collector-Base Breakdown Voltage lc=100pA, le =O 
“>MPSA44 


MPSA45 400 V 
*Collector-Emitter Breakdown Voltage BVcEO Ic=1mA, Ip=O 
:MPSA44 400 V 
MPSA45 350 V 
Emitter-Base Breakdown Voltage BVeBo le=100uA, Ic=O 6 V 
Collector Cut-off Current IcBo 
>MPSA44 Vcop=400V, Ie=O 0.1 yA 
MPSA45 Vcp=320V, le=0 0.1 pA 
Collector Cut-off Current Ices 
-MPSA44 VceE=400V, Ip=O 0.5 uA 
; MPSA45 VceE=320V, Ip=O 0.5 | pA 
Emitter Cut-off Current lEBO Vep=4V, Ic=O 0.1 uA 
*DC Current Gain Nre Vcoe=10V, Ic=1mA 40 | 
VceE=10V, Ilc=10mMA 50 200 
| VcE=10V, Ic=50mA 45 
VcE=10V, Ic=100MA 40 
*Collector-Emitter Saturation Voltage Voce (sat) | Ic=1mA, Ip=O.1mA 0.4 V 
Ic=10mA, Ip=1mA 0.5 V 
Ic=50mA, Ip=5mA 0.75 V 
*Base-Emitter Saturation Voltage Vee (sat) | Ic=10mA, Igp=1mA . 0.75 V 


7" 


Output Capacitance Cos Vop=20V, Ie=O 7 p 
| | | t=1MHz | | | | 


*Pulse Test: PW=300us,. Duty Cycle=2% 
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MPSA44/45 NPN EXITAXIAL SILICON TRANSISTOR 
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MPSA44/45  —SsSNNPN EXITAXIAL SILICON TRANSISTOR 


SAFE OPERATING AREA 


HIGH FREQUENCY CURRENT GAIN 
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MPSA55/56 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR —_ 


¢ Collector-Emitter Voltage: Vceo = MPSA55: 60V TO-92 
MPSAS6E: 80V 
¢ Collector Dissipation: Pc. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (T, =25°C) 
a ee eee 


Characteristic Symbol Rating Unit 
ee ee 
Collector-Base Voltage VcBo 
-MPSA55 —60 V 
MPSA56 —80 V 
Collector-Emitter Voltage VCEO 
-MPSA55 —60 V 
MPSA56 —80 V 
Emitter-Base Voltage VEBO —4 V 
Collector Current Ic —500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty 150 °C 1. Emitter 2. Base. 3. Collector 
Storage Temperature TstG —55~150 e | 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Max Unit 
*Collector-Emitter Breakdown Voltage BVcEO lc=—1mA, Ip=O 
-MPSA55 —60 | V 
MPSA56 —80 
Emitter-Base Breakdown Voltage BVEBo le=—1OO0A, Ic=0 —4 V 
Collector Cut-off Current ICBO 
“MPSA55 Vcop=-—60V, le=O —0.1 uA 
MPSA56 Vop=—80V, le=O == Ot uA 
Collector Cut-off Current ICEO VcoE=—60V, Ip=O —0.1 uA 
DC Current Gain NFE VcoE=—1V, Ic=—10mA 50 
VceE=—-1V, Ilc=—-100MA 50 
Collector-Emitter Saturation Voltage Voce (sat) lc=—100mA, Ip=—10mA == 0.20:5.| V 
Base-Emitter On Voltage Vee (on) VceE=—1V, Ilc=—-100mA Flee V 
Current Gain Bandwidth Product fr VocE=—2V, Ilc=—10mA 50 MHz 
f= 1 OOMHz 
a a i a im a a ane 


“Pulse Test: PW=30Q0us, Duty Cycle=2% 
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. PNP EPITAXIAL SILICON TRANSISTOR 
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Electronics 


PNP EPITAXIAL | 
MPSA62/63/64 — SILICON DARLINGTON TRANSISTOR 


DARLINGTON TRANSISTOR _ 
TO-92 


¢ Coliector-Emitter Voltage: Vces = MPSA62: 20V 
MPSA63/64: 30V 
e Collector Dissipation: Pc (max)=625mW | 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic Symbol Rating Unit 


Colieclui-Base Voltage VCBO 

:MPSA62 —20 V | 

MPSA63/MPSA64 —30 V 
Collector-Base Voltage VcBo 

“-MPSA62 —20 V 

MPSA63/MPSA64 —30 V 
Emitter-Base Voltage . VEBO —-10 V 
Collector Current Ic —500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Ty 150 oe @ 1. Emitter 2. Base 3. Collector 
Storage Temperature TstG —-55~150 a 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Test Conditions Min Max Unit 


| 
| Collector-Emitter Breakdown Voltage BVcEs Ilc=—100,A, Ip=0O 
:MPSA62 —20 V 
MPSA63/MPSA64 —30 V 
Collector Cut-off Current ICBO 
-MPSA62 Vop=—15V, le=0 —100 nA 
MPSA63/MPSA64 VeR=—S30V. Ir=O0 —100 nA 
Emitter Cut-off Current . leEBo | VgeE=—10V, Ic=O0 | —100 nA 
~ *DC Current Gain | Are | | | 
| -MPSA6B2 | | VceE=—5V, lc=-10MA =| 20K 
MPSA63 _ j 5K 
| MPSA64 | : _ 10K 
| MPSA63 | Vce=—5V, lc=—-100mMA ; 10K 
| MPSA64 | ! | 20K 
~ *Collector-Emitter Saturation Voltage Vee (sat) | | | 
-MPSA62 | lc=—-10mA, Ig=—0.01mA | ) -1.0) V 
MPSA63/MPSA64 | | Ic=—100mA, Ig=—0.1mA ' -15 iV 
*Base-Emitter On Voltage Vee (on) | | | 
“MPSA62 | ; Voe=—5SV, lc=—10mA | =—41.4 V 
MPSA63/MPSA64 | | Vce=—5V, Ilo=—-100mMA | =-2i V 
Current Gain Bandwidth Product | {7 | Vce=—5v, lc=—100mA | 125 | _ MHz 
-MPSA63/MPSA64 | | f=100MHz | | 
| | | 


“Pulse Test: PW=300us, Duty Cycle=2% 
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MPSA62/63/64 


PNP EPITAXIAL 


SILICON DARLINGTON TRANSISTOR 


DC CURRENT GAIN 
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MPSA70 PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR E aes | 


¢ Collector-Emitter Voltage: Vceo =40V 
¢ Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


figs Se tka ee Oe ee eg ke ee og fom Gee eee SM ee ay a ge Po 
Characteristic Symbol Rating Unit 
Collector-Emitter Voltage VceEo —40 V 
Emitter-Base Voltage VeBo —4 V 
Collector Current Ic —100 mA 
Collector Dissipation Po 625 mW 
Junction Temperature Tj 150 1@ 
Storage Temperature Tstg -—55 ~ 150 °C 


FLECTRICAL CHARACTERISTICS (Ta =25°C) 1. Emitter 2. Base 3. Collector 


es 
Characteristic Symbol Test Conditions Min Typ | Max Unit 
Collector-Emitter Breakdown Voltage BV ceo lc=— 1mA, Ig =O —40 V 
| Emitter-Base Breakdown Voltage BVeso le= —100,A, Ic =0 —4 | V 
Collector Cut-off Current loBo Vcpg = — SOV, Ie =0 | | —100 nA 
DC Current Gain Nee Ic =—5mA, Vee =— 10V 40 400 
Collector-Emitter Saturation Voltage Ve (Sat) lc =—10mMA, Ip = —1mMA | 1-00.25 . V 
Current Gain Bandwidth Product fy | lo=—5mA, Vee =— 10V 125 | MHz 
| f=100MHz 
Output Capacitance Cob Vcg = —10V, Ie=0 4 pF 
f=100KHz 
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MPSA70 | PNP EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
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MPSA75//76/77 


PNP E 


PITAXIAL 


SILICON DARLINGTON TRANSISTOR 


DARLINGTON TRANSISTOR 


e Collector-Emitter Voltage: Vces = MPSA75: 40V 
MPSA76: 50V 
MPSA77: 60V 


e Collector Dissipation: Pc (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 


Collector-Base Voltage 
>MPSA75 
MPSA76 
MPSA77 
Emitter-Base Voltage VeBO 
Collector Current lc 
Collector Dissipation Po 
Junction Temperature Ty 
Storage Temperature 


Symbol 


TO-92 


Rating Unit 
—40 V 
—50 V 
—60 
-10 V 
—500 mA 
625 mW 
150 a 1. Emitter 2. Base 3. Collector 


TstG —55~150 °C 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic 
Collector-Base Breakdown Voltage 
-MPSA75 
MPSA76 
MPSA77 
Collector-Base Breakdown Voltage 
-=MPSA75 
MPSA76 
MPSA77 
| Collector Cut-off Current 
-MPSA75 
MPSA76 
MPSA77 
| Emitter Cut-off Current 
| Collector Cut-off Current 
-MPSA75 
MPSA76 
MPSA77 


| DC Current Gain 


| Collector-Emitter Saturation Voltage 
Base-Emititer On Voltage 
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Symbol 


BVcEo 


BVcBo 


ICBO 


Test Conditions 


Ic=— 100A, Ip=O qa 
~40 V 
| —50 | V 
| —60 V 
lo=—100uA, lE=O 
—40 V 
—50 V 
| —60 V 
Vce=—30V, Ip=0 | —100 nA 
VcE=—40V, Ie=O | -100 nA 
VcE=—5O0V, Ie=0 —100 nA 
Voce=—10V, Ip=O —-100 nA 
VcE=—30V, IE=O0 —500 nA 
VcE=—-40V, le=O —500 nA 
Vce=—5O0V, Ie=0 | -500 | nA 
Vce=—5V, Ilc=—10mA 10K | 
Vor=—5V, Ilc=—-100mA 10K 
lco=—100mA, Ip=—0.1mA | ~1.5 V | 
Vce=—5V, ic=—100mA oO vo 


l | 
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PNP EPITAXIAL 


MPSA75/76/77 


SILICON DARLINGTON TRANSISTOR 


DC CURRENT GAIN 


SAFE OPERATING AREA 
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we 


MPSA92/93 PNP EPITAXIAL SILICON TRANSISTOR 


HIGH VOLTAGE TRANSISTOR = = 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic 
Collector-Base Voltage : MPSA92 — 300 V 
: MPSA93 —200 V 
Collector-Emitter Voltage: MPSA92 | Vceo — 300 V 
: MPSA93 — 200 V 
Emitter-Base Voltage VeEBo —5 V ' 
Collector Current Ic —500 mA 
Collector Dissipation (T,=25°C) Po 625 mw 
Derate above 25°C 5 mW/°C 
Collector Dissipation (T,.=25°C) Po 125 WwW 
Derate above 25°C ee mW/°C 
Junction Temperature Tj 150 °C 1. Emitter 2. Base 3. Collector 
Storage Temperature Tstg —55~150 RGy Vik sie eae 


ELECTRICAL CHARACTERISTICS (T,z=25°C) 


Characteristic Test Condition 

Collector Base Breakdown Voltage > MPSA92 | BVcgo lb=—100pA, |e=O —300 V 

: MPSA93 —200 V 

*Collector Emitter Breakdown Voltage : MPSA9Z2 | BVceo Ilc=—1mA, lg=O —300 V 

: MPSA93 i; ~200 V 

Emitter Base Breakdown Voltage BVeso le=—100uA, Ic=O = 5 V 

Collector Cutoff Current 1 MPSAQ2 | Icgo Vegp=—200V, Ie=0 —-0.25 | pA 

: MPSA93 Vop=—-160V, IE=O —0.25 1 pA 

Emitter Cutoff Current lEBO Vegp= — 3V, Ic=O —-0.10 | uA 

*DC Current Gain Nee Vce=—10V, Ilce=—-1mA 25 

Voe=—10V, lo=—i10mA 40 
Voe=—10V, Ic=—30mA 25 | 
*Collector-Emitter Saturation Voltage Vee (Sat) | lk=—20mA, le=—2mA —0.50 | V 
*Base-Emitter Saturation Voltage Vee (Sat) | lL=—20mA, lp=—2mA -0.90; V 
Current Gain Bandwidth Product fy Voe=—20V, Ic=—10mA 50 | MHz 
f=100MHz | | 
Collector Base Capacitance > MPSAQ2 Ccb Vop=—20V, Ie=0 6) pF | 
» MPSAQ3 f=1MHz | 8 pF 


* Pulse Test: PW=300us, Duty Cycle =2% 
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MPSH10/11 


NPN EPITAXIAL SILICON TRANSISTOR 


VHF/UHF TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

Collector Dissipation (Tz=25°C) 


Derate above 25°C 
Collector Dissipation (Tc=25°C) 
Derate above 25°C 
Junction Temperature 
Storage Temperature 
Thermal Resistance, Junction to Case 
Thermal Resistance, Junction to Ambien 


Symbol! 


Voceo 


VeEBo 
Po 


Pc 


qj 

Tstg 
Rth(j-c) 
Rth(j-a) 


Rating Unit 
30 V 
25 V 
3.0 V 

350 mW 
2.8 mW/°C 
1.0 W 
8.0 mW/°C 
150 ae 

—55~150 | °C 
125 | °C/W 
357 | °C/W 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 
Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

| Collector Emitter Saturation Voltage 
Base-Emitter On Voltage 
| Current Gain Bandwidth Product 
Collector Base Capacitance 
Collector Base Feedback Capacitance 
MPSH10 
MPSH1 1 
| Collector Base Time Constant 
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Ves=2V, lc=0 | 

Voe=10V, Ilc=4mA | 

l=4mA, lIp=O0.4mA | 
| 


Vece=10V, ic=4mA 

Vce=10V, Ic=4mA, f=1O00MHz 
Vep=10V, IE=0, f= 1MHz 
Vep=10V, le=0, f=1MHz 


Vcp=10V, lc=4mA, f=31.S8MHz 
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MPSH10/11 | 


NPN EPITAXIAL SILICON TRANSISTOR 


COMMON-BASE y PARAMETERS vs FREQUENCY 
(Vcp=10V, Ic=4mA, Ta = 25°C) 
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MPSH10/11 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSH17 


NPN EPITAXIAL SILICON TRANSISTOR 


CATV TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (Tz=25°C) 


Collector-Base Voltage V 
Collector-Emitter Voltage V 
Emitter-Base Voltage V 
Collector Dissipation (T,=25°C) mw 
Derate above 25°C mWw/°C 
Junction Temperature °C 


Storage Temperature 


Collector-Base Breakdown Voltage BV cso lc=100yA, IE=0 
Collector-Emitter Breakdown Voltage | BVceo lc=1mA, lg=O 
Emitter-Base Breakdown Voltage BVeso lE=10pA, Ic=O 
Collector Cutoff Current IcBo Vep=15V, Ie=O 
DC Current Gain Nee Vce=10V, Ilc=5mA 
Collector Emitter Saturation Voltage Vce (Sat) | Ic=10mA, lgp=1mA 
Current Gain Bandwidth Product Vocep=10V, Ic=5mA 
f= 100MHz 
Collector-Base Capacitance 
Small Signal Current Gain Vce=10V, Ilc=5mA 
f=1KHz 
Noise Figure Vec=12V, loc=5mA 
Rs=500 ,f=200MHz 
Vcc = 1 2V, lc=5mA 
Rs=50Q, f=200MHz 


Amplifier Power Gain 


Vecg= 1 OV, lE=O, f=1MHz 


1. Base 2. Emitter 3. Collector 
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MPSH17 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 
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MPSH20_ NPN EPITAXIAL SILICON TRANSISTOR 


VHF TRANSISTOR 


TO-92 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 

Collector-Base Voitage V 
Collector-Emitter Voltage V 
Emitter-Base Voltage _ VeBo 40 , V 
Collector Current Ic 100 mA 
Collector Dissipation (T,=25°C) Po 350 mW 

Derate above 25°C 2.81 mWw/°C 
Collector Dissipation (Tc =25°C) Po 1.0 W 

Derate above 25°C 8.0 mWw/°C 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg =o 190 °C 1. Base 2. Emitter 3. Collector 
Thermal Resistance, Junction to Case} Rth(j-c) 83.3 °C/W 
Thermal Resistance, Junction to Ambient. Rth(j-a) 357 °C/W 


ELECTRICAL CHARACTERISTICS (T.=25°C) 


Characteristic : Symbol Test Condition Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cso lc=100pA, Ie=O 40 V 
Collector-Emitter Breakdown Voltage | BVceo lc=1mA, lp=O 30 V 

| Emitter-Base Breakdown Voltage BVeeo —|:s« Le = 1 OpA, Ie=O 4.0 | Vv 
Collector Cutoff Current IcBo Vop=15V, le=O 50 nA 
DC Current Gain Nee Vce=10V, lb=4mA 25 
Current Gain Bandwidth Product fr Vce=10V, Ilc=4mA 400 620 MHz 

f= 10O0MHz 
Collector-Base Capacitance Ccb Vop=10V, le=O, f=1MHz 0.5 0.65 pF 
Collector Base Time Constant Cc:rbb’ Vcp=10V, le=4mA 10 ps 
f=31.8MHz 
: Conversion Gain (213 to 45 MHz) Gee Vce=10V, Ilc=4mA 18. 23 dB 
Oscillator injection= 200mV | . 
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CONVERSION GAIN CHARACTERISTICS 
VARIATION WITH INJECTION LEVEL 


Vi(mV), OSCILLATION INJECTION 


NPN EPITAXIAL SILICON TRANSISTOR 
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-MPSH20 


NPN EPITAXIAL SILICON TRANSIST OR 


_ COMMON-EMITTER y PARAMETERS | COMMON-EMITTER y PARAMETERS 
(Ic =4.0mMA, Vce=10V, T, = 25°C) (ic =4.0MA, Vce=10V, Ta = 25°C) 


INPUT ADMITTANCE . REVERSE TRANSFER ADMITTANCE 


YViidmmhos), INPUT ADMITTANCE . 


yetmmhos), REVERSE TRANSFER ADMITTANCE 


40 60 80 100 150 200 300 400 
f(MHz), FREQUENCY f(MHz), FREQUENCY 
COMMON-EMITTER y PARAMETERS COMMON-EMITTER y PARAMETERS 
(Ic =4.0MA, Vce=10V, Ta=25°C (Ic=4.0MA, Vve=10V, Ts = 25°C) 


FORWARD TRANSFER ADMITTANCE 


Yoi(mmhos), OUTPUT ADMITTANCE 


¥e(mmhos), FORWARD TRANSFER ADMITTANCE 
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MPSH24 NPN EPITAXIAL SILICON TRANSISTOR 


VHF TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 

Collector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current 

Collector Dissipation (Tz=25°C) 
Derate above 25°C 

Junction Temperature 

Storage Temperature 

Thermal Resistance, Junction to Ambient, Rth(j-a) 


2.8 mW/°C 
Tj 135 °C 
Tstg -55 ~ 135 °C 
357 °C/W 


1. Base 2. Emitter 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


0 40 


Collector-Base Breakdown Voltage BVcgo lc=100pA, Ie= V 
Collector-Emitter Breakdown Voltage | BVceo lc=1mA, Ig=O 30 V 
Emitter-Base Breakdown Voltage BVeso le=10pA, Ilc=0 4.0 V 
Collector Cutoff Current lego Vop=15V, le=O 50 nA 
‘| DC Current Gain Nee VceE=10V, Ilc=8mA 30 
Current Gain Bandwidth Product fr Voce=10V, Ilc=8mA 400 620 MHz 
f= 100MHz 
' Collector-Base Capacitance Ccb Vcp=10V, le=0O, f=1MHz 0.25 0.36 pF 
Conversion Gain (213 to 45 MHz) | Gce Vec=20V, Ilc=8mA 19 24 dB 
| Gce Oscillator injection= 150mV 7 
Conversion Gain (60 to 45 MHz) Vec=20V, Ilc=8mA 24 29 dB 


Oscillator injection= 150mV 
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MPSH24 — NPN EPITAXIAL SILICON TRANSIST OR 


CONVERSION GAIN CHARACTERISTICS 


(Vcc = 20V, Rs=R_, = 502, fir = 44MHz, B.W = 6MHz) 


CONVERSION GAIN versus CONVERSION GAIN versus INJECTION LEVEL 
COLLECTOR CURRENT 
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MPSH24 NPN EPITAXIAL SILICON TRANSISTOR 


DC CURRENT GAIN BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-BASE SATURATION VOLTAGE 
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# Electronics 


MPSLO1 | | _ NPN EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


e Collector-Emitter Voltage: Vceo =120V 
e Collector Dissipation: Pc. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


*Collector-Emitter Breakdown Voltage | BVceo 
Collector-Base Breakdown Voltage BVcso 
Emitter-Base Breakdown Voltage BVeso 
Collector Cut-off Current lcBo 
Emitter Cut-off Current leo 

*DC Current Gain Nee 
Collector-Emitter Saturation Voltage Voce (Sat) 


Base-Emitter Saturation Voltage Vee (Sat) 


Collector-Base Capacitance Ccb 


*Current Gain Bandwidth Product fr 


“ Pulse Test: Pulse Width =300us, Duty Cycle =2% 


2 SANISUNG 


F iectronics 


140 
120 ¥ 
5 V 
150 mA 
625 mw 
150 °C 
~55~150 °C 


“Io=tmA, lg= =0 

Ic =100,A, I_ =0 

le =10pA, Ic =O 

Vos =75V, le =0 
Vee =4V, Ic =0 

lc =10MA, Voce =5V 
lc =10mA, Ig=1mA 
lc =50mA, lp =5mA 
Ic =10MA, Ig =1MA 
*Ic =50mA, lp =5mA 
Vos =10V, le =0 
f=1MHz 

Ic =10mA, Voce =10V 
f=100MHz 


1. 


Emitter 2. Base 3. Collector 
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MPSLO1 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSL51 ~~ PNP EPITAXIAL SILICON TRANSISTOR 


AMPLIFIER TRANSISTOR 


¢ Collector-Emitter Voltage: Vceo =100V 
¢ Collector Dissipation: P. (max)=625mW 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


Characteristic 

Collector-Base Voltage 

Collector-Emitter Voltage |  VceEo —100 V 
Emitter-Base Voltage | VeBo —4 V 
Collector Current Ic 600 mA 
Collector Dissipation Po 625 mw 
Junction Temperature Ty | 150 °C 
Storage Temperature Tstg | —55~150 dO 


* Refer to 2N5401 for graphs 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (Ta =25°C) 


*Collector-Emitter Breakdown Voltage | BVceo | Ic=—1mA, Ip=0O 
Collector-Base Breakdown Voltage BVcBo Ilc=—100pA, Ie =O 


Emitter-Base Breakdown Voltage BVego | le=—10pA. Ic=O0 —4 V 
Collector Cut-off Current IcBO Vop=—50V, le=0 —4 pA 
Emitter Cut-off Current lEBO Vep=—3V, Ic=O0 —-100 | nA 
*DC Current Gain Nee Ic=—50mA, VceE=—5V — 40 250 
*Collector-Emitter Saturation Voltage Vce(sat) | Ilc=—10mA, Ilp=—1mA —0.25 V 
Ic=—50mA, Ip=—-5mA —0.3 V 
*Base-Emitter Saturation Voltage Vee(sat) | lc=—10mA, Ip=—1mA =T2 V 
Ic=—-50mA, Ip=—5mA —1.2 V 
Output Capacitance Cob Vop=—10V, IE=O | 8 pF 
f=1MHz 
Current Gain Bandwidth Product fr Ilc=—-10mA, VceE=—10V 60 MHz 
f= 100MHz 
Ni a a ee) 


« Pulse Test: Pulse Width=300us, Duty Cycle =2% 
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$S8050 NPN EPITAXIAL SILICON TRANSISTOR 


2W OUTPUT AMPLIFIER OF PORTABLE —_ ee ee ; 
RADIOS IN CLASS TO-92 
B PUSH-PULL OPERATION. 


e Complimentary to S$S8550 
e Collector Current Ic =1.5A 
e Collector Dissipation Pe =2W (Tc=25°C) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Gaasacteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Characteristic Symbol Min Typ Max Unit 
it oa | be Me ede Ee elev Sl 
Collector-Base Breakdown Voltage BVcpso lc=100,A, Ie=O 40 V 
Collector-Emitter Breakdown Voltage | BVceo lc=2mA, lp=O 25 | V 
Emitter-Base Breakdown Voltage BVego lE=100pA, Ic=O 6 | V 
Collector Cutoff Current logo Vop=S5V, Ie=0 | 100 nA 
Emitter Cutoff Current lEBO Vep=6V, Ic=O 100 nA 
DC Current Gain . Nee 1 VoeE=1V, lc=5mA 45 135 
| hee? VoE=1V, Io=100MA 85 160 300 
Hees Vor=1V, Ilc=800mA 40 110 
Collector-Emitter Saturation Voltage Vce(sat) lb =800mA, Is=8O0mA 0.28 0.5 V 
Base-Emitter Saturation Voltage Vee(Sat) lc=800mA, Is=80mA | 0.98 As2 V 
Base-Emitter Voltage Vee VoE=1V, Ic=10MA 0.66 1 V 
Output Capacitance Cob Vop=10V, Ie=0 / 9.0 | pF 
f=1MHz 
Current Gain-Bandwidth Product fr Voe=10V, Ile=50mA 100 190 | MHz 


hre (2) CLASSIFICATION 


Cc D 
Te esa 
120-200 


Classification 


160-300 
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SS8050 == ~—_—sNPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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$S$8550 PNP EPITAXIAL SILICON TRANSISTOR 


2W OUTPUT AMPLIFIER OF PORTABLE r : | 
RADIOS IN CLASS TO-92 
B PUSH-PULL OPERATION. 


¢ Complimentary to SS8050 
¢ Collector Current Ilc=—1.5A 
¢ Collector Dissipation Pe =2W (Tc=25°C) 


ABSOLUTE MAXIMUM RATINGS (T2=25°C) 


Characteristic 

Collector-Base Voltage Vso —40 V 

Collector-Emitter Voltage VecEo 25 V 

Emitter-Base Voltage VeBo —6 V 

Collector Current lo = 1,5 A 

Collector Dissipation Po 1 W 

Junction Temperature qj 150 °C 1. Emitter 2. Base 3. Collector 

Storage Temperature Tstg —65~150 °C , 

| Pieced 
ELECTRICAL CHARACTERISTICS (T,=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BV cro lb=— 100A, Ie=O —40 V 
Collector-Emitter Breakdown Voltage | BVceo le=—2mA, |lp=O =—25 V 
Emitter-Base Breakdown Voltage BVepo le=—100pA, Ic=0 = 6 V 
Collector Cutoff Current IcBo Ver= —-35V. | =O 241.00 nA 
Emitter Cutoff Current lEBo Ven= —6V, Ic=O —-100 nA 
DC Current Gain Nee 1 Veg =a, Ilo=—SmA 45 170 

hre2 | Voe=—1V, le=—100mA 85 160 300 

her 3 Vce=-—-1V, Ilc=—800mA 40 80 
Collector-Emitter Saturation Voltage Vce(sat) lb=—-800mA, ls=—80mA =0.28 =O 5 V 
Base-Emitter Saturation Voltage Vege(Sat) lc=—800mA, Igp=—80mA —0.98 —-1.2 V | 
Base Emitter Voltage Vee | Vep=-1V. l-=—-10mA —0.66 —1.0 V 
Output Capacitance Cob Vep=—10V. Ie=O 15 DF 

= 1MH2 

Current Gain-Bandwidth Product fr Vee=—10V, Iloe=—-50mA |! 100 200 MHz 


Nee (2) CLASSIFICATION 


Classification 


Nee (2) 


120-200 | 160-300 
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$S$8550 


STATIC CHARACTERISTIC 
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$s9011 


NPN EPITAXIAL SILICON TRANSISTOR 


AM CONVERTER, AM/FM IF AMPLIFIER 
GENERAL PURPOSE TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 


Symbol 


Vcso 
Veo 
VeBo 


Ic 
Pc 
qT 


Tstg 


50 V 

30 V 

5 V 

30 mA 
400 mW 
150 °C 

a BH0Y 50 °C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
_ Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
| DC Current Gain 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 
| Output Capacitance 


Current Gain-Bandwidth Product 
Noise Figure 


hre CLASSIFICATION 


Symbol 


BV cgo 
BV ceo 
BV eso 


| logo 


lEBo 
Nee 
Vce(sat) 


Test Conditions 


lc=100pA, e=0 
lc=tmA, lIg=O 
le=100pA, Io=0 
Vop=50V, Ie=O 
Vep=5V, Ic=O 
Ver=5V. Ic=1mA 
lc=10mA, ls=1mA 
Vce=5V, lo=1MA 
Vcp=10V, IE=O 
f=1MHz 

Vop=5V, lc=1mA 
VoeE=5V, Ic=1.0MA 
f=1MHz, Rs =5000 


TO-92 


ee 


1. Emitter 2. Base 3. Collector 


Bedi etd 
Min Typ Max Unit 
50 V 
30 V 
S V 
100 nA 
100 nA 
28 90 198 
0.08 0.3 V 
0.65 0.7 0.75 V 
pF 
150 MHz 
dB 


| Classification | D E F G H 
hre 28-45 | 39-60 | 54-80 | 72-108 | 97-146 
me 
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Ss9011 ts NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC DC CURRENT GAIN 
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$$9012 PNP EPITAXIAL SILICON TRANSISTOR 


1W OUTPUT AMPLIFIER OF POTABLE 
RADIOS IN CLASS | TO-92 
B PUSH-PULL OPERATION. 


¢ High total power dissipation. (PT=625mW) 
e High Collector Current. (Ic =—500mA) 

¢ Complementary to $S9013 

e Excellent hee linearity. 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


Collector-Base Voltage 
Collector-Emitter Voltage 


Emitter-Base Voltage VeEBo 
Collector Current Ic mA 
| Collector Dissipation Po mW 


Junction Temperature 
Storage Temperature 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Cheese | Smit | Toston | win |e | Mor | Ont 
Collector-Base Breakdown Voltage BV cso lc=—100yA, Ie=O V 
-Collector-Emitter Breakdown Voltage | BVceo lc=—1mA, lp=O V 
Emitter-Base Breakdown Voltage BVego IE=—100,A, Ic=0 V 
Collector Cutoff Current IcBo Vop=—25V, Ie=O —-100 nA 
Emitter Cutoff Current lEBo Vep= —3V, Ic=O —100 nA 
DC Current Gain Nee 1 VoeE=—-1V, Ilc=—-50mA 202 
Nre2 Vce=—-1V, Ilc=—500mA 

Collector-Emitter Saturation Voltage Vce(sat) | lc=—500mA, Ig=—50mA —-0.6 V 
Base-Emitter Saturation Voltage Vee(Sat) | lc=—500mA, ls=—50mA sea 4 V 
Base-Emitter On Voltage Vee(on) Voe=—1V, Ilc=—10mA —0.7 V 


Hee (1) CLASSIFICATION 


Classification 
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STATIC CHARACTERISTIC DC CURRENT GAIN 
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Electronics 


$$9013 NPN EPITAXIAL SILICON TRANSISTOR 


1W OUTPUT AMPLIFIER OF POTABLE 
RADIOS IN CLASS T0-92 
B PUSH-PULL OPERATION. 


e High total power dissipation. (PT=625mW) 
e High Collector Current. (lp =500mA) 

¢ Complementary to SS9012 

e Excellent hee linearity. 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic 


1 
Collector-Base Voltage Vso 40 
Collector-Emitter Voltage VeEo 20 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Ic 500 mA 
Collector Dissipation Pc 625 1. Emitter 2. Base 3. Collector 
Junction Temperature Tj 150 
Storage Temperature Tstg —55~150 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Conditions Sei 
Collector-Base Breakdown Voltage BV cso lc=100,A, IE=O Vv 
Collector-Emitter Breakdown Voltage | BVceo lc=1mA, Ip=O a V 
Emitter-Base Breakdown Voltage 3VEBO lE=100yA, Ic=O 5 V 
Collector Cutoff Current lcBo Vop=25V, IE=O 100 nA 

| Emitter Cutoff Current lEBO Vep=3V, Ic=0 100 nA 
DC Current Gain Nee 1 VocE=1V, Ilo=50mA 64 202 
Nre2 Vce=1V, lce=500mA 40 
Collector-Emitter Saturation Voltage Vece(Sat) lb=500mA, Ilp=50mA 0.6 V 
Base-Emitter Saturation Voltage Vepe(Sat) lc=500mA, lsp=50mA 1.2 V 
Base-Emitter On Voltage Vae(On) Vce=1V, lc=10mA 0.6 0.7 V 


hee (1) CLASSIFICATION 


Classification 
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STATIC CHARACTERISTIC DC CURRENT GAIN 
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Electronics 


$S$9014 NPN EPITAXIAL SILICON TRANSISTOR 


PRE-AMPLIFIER, LOW LEVEL & LOW NOISE 


e High total power dissipation. (PT=450mW) 
e High here and good linearity 
¢ Complementary to SS9015 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


Characteristic Symbol Rating Unit 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Collector Current 
Collector Dissipation 
Junction Temperature 


Storage Temperature 
1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Conditions poe eee 


| Collector-Base Breakdown Voltage BV ceo lc=100pA, IE=O V 

Collector-Emitter Breakdown Voltage | BVceo lc=1mMA, Ilg=O i V 

Emitter-Base Breakdown Voltage BVeso le=100pA, Ic=O 5 V 

Collector Cutoff Current IcBo Vcp=5S0OV, leE=O nA 
Emitter Cutoff Current lEBO Vep=5V, Ic=O nA 
DC Current Gain Nee Voe=5V, Ilc= IMA 60 280 

Collector-Base Saturation Voltage Vce(sat) l-=100mA. Ip=5mA 0.14 V 

Base-Emitter Saturation Voltage Vee(Sat) | lc=100mMmA, Ig=5mA 0.84 V 

Base-Emitter On Voltage Vee(on) Voe=5V, Ilc=2mA 0.58 0.63 V 

Output Capacitance Cob Vocp=10V, le=O 2.2 pF 

| f=1MHz 
Current Gain-Bandwidth Product fr Vce=5V, Ilc=10mA 150 270 MHz 
Noise Figure NF Voce=5V, Ic=0.2mA 0.9 dB 
f=1KHz, Rs=2KQ 


hre CLASSIFICATION 
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$S9014 NPN EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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640 


$$9015 PNP EPITAXIAL SILICON TRANSISTOR 


LOW FREQUENCY, LOW NOISE AMPLIFIER | ,,,, 


e Complement to SS9014 


ABSOLUTE MAXIMUM RATINGS (Tz, =25°C) 


Characteristic 
Coliector-Base Voltage Vero —50 V 
Collector-Emitter Voltage VoceEo —45 V 
Emitter-Base Voltage VeBo = V 
Collector Current Ic —100 mA 
Collector Dissipation Pc 450 mW 
Junction Temperature Tj 150 SG 
Storage Temperature Tstg —55~150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Collector-Base Breakdown Voltage BV cro lc=—100yA, Ie=O —50 V 
Collector-Emitter Breakdown Voltage | BVceo lc=—1mA, |lgp=O —45 V 
Emitter-Base Breakdown Voltage BV ero le=—100zA, Ic=O =—5 V 
Collector Cutoff Current IcBo Vep=—50V, Ile=0 —50 nA 
Emitter Cutoff Current lEBo Vep=—5V, Io=0 —50 nA 
DC Current Gain Nee Vece=—5V, lo=—1mMA 60 200 600 
Collector-Base Saturation Voltage Voe(sat) l-=—100mA. lp=—5mA =0.2 —0.7 V 
Base-Emitter Saturation Voltage Vepe(Sat) lc=—100mA, lg=—5mA —0.82 —1.0 V 
Base-Emitter On Voltage Vepe(on) Vce=—SV Io=—2mA -—0.6 | —0.65 | —-0.75 V 
| Output Capacitance Cob Vop=—-10V, IleE=O 4.5 7.0 pF 
f= 1MHz | 
Current Gain-Bandwidth Product fr Vog=—-5V, lo=—10mMmA 100 190 | MHz 
Noise Figure NF Vog=—5V. Io=—-0.2mA U.7 | 10 dB 
f=1KHz, Rs=1KQ 


hre CLASSIFICATION 


Classification A B C 


100-300 200-600 
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BASE-EMITTER ON VOLTAGE 


PNP EPITAXIAL SILICON TRANSISTOR 


STATIC CHARACTERISTIC 
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& SAMSUNG 


$S9016 NPN EPITAXIAL SILICON TRANSISTOR 


AM CONVERTER, FM/RF AMPLIFIER OF ea ieee 
LOW NOISE. T0-92 


* High total power dissipation. (PT=400mW) 


ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


[jo Se ee ee eee 
Characteristic Symbol Rating Unit 
| A, pe VA 
Collector-Base Voltage Veso 30 V w4 Dip gs 
Collector-Emitter Voltage VceEo 20 V go Wi tA 
Emitter-Base Voltage VeBo 4 V iy - 
Collector Current Ic 25 mA th“ 
Collector Dissipation Peo 400 mW 
Junction Temperature Tj 150 st 
Storage Temperature Tstg —55~150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BVcgo lc=100uA, IE=O 30 V 
Collector-Emitter Breakdown Voltage | BVceo lc=1mA, lg=O 20 V 
Emitter-Base Breakdown Voltage BVeEgo lE=100A, Ic=O 4 V 
Collector Cutoff Current IcBo | Veg=30V, Ip=O 100 nA 
Emitter Cutoff Current leEBo Vep=S3V, Ic=0 100 nA 
DC Current Gain Hee Vce=5V, lo=1mA | 28 90 198 
Coilector-Emitter Saturation Voltage Vce(sat) lc=10mA, Ilgp=1mMA 0.1 0.3 V 
Base-Emitter On Voltage Vee (on) | Vce=5V, lc=1mA 0.72 V 

| Output Capacitance Cob Vop=10V, IE=O 1.2 1.6 pF 
f=1MHz 
Current Gain-Bandwidth Product fr Vce=5V, Ilp=1mA 400 620 MHz 
| Noise Figure NF Voe=5V, le=1.0MmA 3.0 5.0 dB 
| | f=100MHz, Rs =50%2 


hre CLASSIFICATION 


Classification 


54-80 |; 72-108 | 97-146 
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28-45 | 39-60 
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STATIC CHARACTERISTIC 
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NPN EPITAXIAL SILICON TRANSISTOR 


— 644 


$$9018 NPN EPITAXIAL SILICON TRANSISTOR 


AM/FM IF AMPLIFIER, LOCAL OSCILLATOR 
OF FM/VHF TUNER 


¢ High Current Gain Bandwidth Product f;=1,100 MHz (Typ) 


| TO-92 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Characteristic Symbol Rating Unit 
Collector-Base Voltage Vero 30 V 
Collector-Emitter Voltage Vceo 15 V 
Emitter-Base Voltage VeBo 5 V 
Collector Current Io 50 mA 
Collector Dissipation Po 400 mW 
Junction Temperature Tj 150 °C 
Storage Temperature Tstg —-55~150 °C 


1. Emitter 2. Base 3. Collector 


ELECTRICAL CHARACTERISTICS (T,=25°C) 


Characteristic Symbol Test Conditions Min Typ Max Unit 
Collector-Base Breakdown Voltage BVcgo lb=100pA, Ie=O 30 V 
Collector-Emitter Breakdown Voltage | BVceo Ilc=1.0mA, Ig=O 15 V 
Emitter-Base Breakdown Voltage BVeEso lE=100ypA, Ic=O 5 V 
Collector Cutoff Current IcBo Vep=12V, le=O 50 nA 
DC Current Gain Nee Voe=5V, Ile=1.0MA 28 100 198 
Collector-Emitter Saturation Voltage Voe(sat) lc=10mA, lp=1mMA 0.5 V 
Output Capacitance Cob Vop=10V, Ie=O 1:3 1.7 oF 

f= 1MHz 
Current Gain-Bandwidth Product fr VocE=5V, Ilc=5mA 700 1100 MHz 


hre CLASSIFICATION 


Classification 
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PACKAGE DIMENSIONS 


Unit: mm Unit: mm 
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PACKAGE DIMENSIONS 


Unit:mm > 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS 


CARRIER TAPE REELS Unit: mm 
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TO-92/TO-92S/TO-92L TAPING SPECIFICATION Unit: mm 
Ah 
A, = 

p- P 12.7+0.5 
Po 12.7+0.2 
P, 3.85 +0.5 
P., 6.35 +0.5 

W . 18708 |. 
Wo 6+0.5 
W, 9+0.5 
W, Max. 1.0 
H Max. 21 
H, Max. 27 
te ri a = HO 16+0.5 
) 2 Do 4+0.2 
=a t 0.65 + 0.2 
| Ah C+1 
d 0.46 
1 3.56 
Ly Min. 2.5 
A; 4.53193 
Do A 4.53283 
=F F, 2.5704 
| F, L 2.57% 
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PACKAGE DIMENSIONS 


TO-92 AMMO PACK Unit: mm 


FEED «FLAT SIDE 


we ADHESIVE TAPE 
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FLAT SIDE OF TRANSISTOR and ADHESIVE TAPE VISIBLE 

SAMSUNG’s AMMO PACK is equivalent to styles A,B,C,D of reel pack depending on which 
box-flat is opened and which end of the box the devices are fed from. 

1 AMMO PACK contains 2000 pcs Transistors. 


EMBOSSED CARRIER Specification for SOT-23 Unit: mm 
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SAMSUNG SEMICONDUCTOR SALES OFFICES - U.S.A. 


Southwest Southwest _ Northwest 
(Memory products) (Microproducts) 2700 Augustine Drive 
22837 Ventura Blvd. 2102 Business Center Drive Suite 198 © 
Suite 305 Suite 169 Santa Clara, CA 95054 


Woodland Hills, CA 91367 
(818) 346-6416 
FAX: (818) 346-6621 


South Central 
15851 Dallas Parkway 
Suite 840 
Dallas, TX 75248-3307 
(214) 770-7970 
FAX: (214) 770-7971 


Irvine, CA 92715 
(714) 253-5795 
FAX: (714) 252-8842 


(408) 727-7433 
FAX: (408) 727-5071 


North Central North East Southeast 
901 Warrenville Road 20 Mall Road Battleground Corporate Park 
Suite 120 Suite 410 3859 Battleground Ave. 


Lisle, IL 60532-1359 
(708) 852-2011 
FAX: (708) 852-3096 


(617) 273-4888 


Burlington, MA 01803 


FAX: (617) 273-9363 


Suite 204 

Greensboro, NC 27410 
(919) 282-0665 

FAX: (919) 282-0784 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ALABAMA 
SOUTHERN COMPONENT 
SALES 
307 Clinton Ave. East #413 
Huntsville, AL 35801 
ARIZONA 
‘O'DONNELL ASSOCIATES 
2432 W. Peoria Ave. #1026 
Phoenix, AZ 85029 
CALIFORNIA 
-l-SQUARED 
3350 Scott Blvd. 
Building 10 
_ Santa Clara, CA 95054 
SPINNAKER SALES 
Del Mar Corp. Center 
990 Highiand Drive 
Suite 105 
Solana Beach, CA 92075 
WESTAR REP COMPANY 
2472 Chambers Road 
Suite 100 
Tustin, CA 92680 
WESTAR REP COMPANY 
25202 Crenshaw Blvd. 
Suite 217 
Torrance, CA 90505 
WESTAR REP COMPANY 
26500 Agoura Rd. 
Suite 204 
Calabasas, CA 91302 
CANADA 
INTELATECH, INC. _ 
1115 Crestlawn Drive 
Suite 1 
. Mississauga, Ontario L4W1A7 
INTELATECH, INC. 
3285 Cavendish Blvd. 
Suite 390 
Montreal, Quebec H4B 2L9 


a SAMSUNG 


COLORADO 
TEL: (205) 533-6500 
FAX: (205) 533-6578 
Suite 404 


CONNECTICUT 

TEL: (602) 944-9542 

FAX: (602) 861-2615 
Torrington,CT 

FLORIDA 

TEL: (408) 988-3400 

FAX: (408) 988-2079 


MEC 
TEL: (619) 792-4800 
FAX: (619) 792-5803 
MEC 


TEL: (714) 832-3325 


FRONT RANGE MARKETING 
3100 Arapahoe Road 


PHOENIX SALES 
248 Main Street 


B/B TECH SALES 
3900 N.W. 79th Avenue #636 
Miami, FL 33166 


700 W. Hillsboro Bivd. 
Bidg. 4, Suite 204 
Deerfield Beach, FL 33441 


10637 Harborside Drive, N 
Largo, FL 34643 


TEL: (303) 443-4780 
FAX: (303) 447-0371 


Boulder, CO 80303 


TEL: (203) 496-7709 
FAX: (203) 496-0912 
06790 


TEL: (305) 477-0341 
FAX: (305) 477-0343 


TEL: (305) 426-8944. 
(305) 426-8960 
FAX: (305) 426-8799 
TEL: (813) 393-5011 
FAX: (813) 393-5202 


FAX: (714) 832-7894 


TEL: (213) 539-2156 
FAX: (213) 539-2564 


TEL: (818) 880-0594 
FAX: (818) 880-5013 


TEL: (416) 629-0082 
FAX: (416) 629-1795 


TEL: (514) 369-1317 
FAX: (514) 369-1319 


GEORGIA 


SOUTH ATLANTIC COMPONENT SALES 


3300 Holcomb Bridge Road 
Suite #210 
Norcross, GA 30092 


ILLINOIS 
| DAVIX INTERNATIONAL LTD. 


1655 N. Arlington Heights Rd. 
Suite 302 East 
Arlington Heights, 1L 60004 - 


INDIANA 
- GEN Il MARKETING, INC. 


3003 E. 96th Street 
Suite 201 
Indianapolis, IN 46240 
GEN Ii MARKETING, INC. 
4803 Oak Mast Trail 
Ft. Wayne, IN 46804 


TEL: (404) 447-3134 
FAX: (404) 447-6714 


TEL: (708) 259-5300 


FAX: (708) 259-5428 


TEL: (317) 848-3082 
FAX: (317) 848-1264 


TEL: (219) 436-4485 
FAX: (219) 436-4485 
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IOWA 
_ ASSOCIATED ELECTRONIC MARKETERS, INC. 
4001 Shady Oak TEL: (319) 377-1129 
Marion, 1A 52302 FAX: (319) 377-1539 
KANSAS 
ASSOCIATED ELECTRONIC MARKETERS, INC. 


8843 Long St. TEL: (913) 888-0022 
Lenexa, KS 66215 FAX: (913) 888-4848 
KENTUCKY 


GEN II MARKETING, INC. 

8819 Roman Court © 

Louisville, KY 40291 
MASSACHUSETTS 

NEW TECH SOLUTIONS, INC. ‘TEL: (617) 229-8888 

111 South Bedford Street FAX: (617) 229-1614 

Suite 102 

Burlington, MA 01803 
MICHIGAN 

JENSEN C.B. 

2145 Crooks Rd. 

Troy, MI 48084 
MINNESOTA 

GP SALES, INC. 

7600 Parkiawn 

Suite 315 

Edina, MN 55435 
MISSOURI 

’ ASSOCIATED ELECTRONIC MARKETERS, INC. 

11520 St. Charles Rock Rd. TEL: (314) 298-9900 

Bridgeton, MO 63044 FAX: (314) 298-8660 
NEW JERSEY 

NEPTUNE ELEC. 

' 2460 Lemoine Avenue 

Ft. Lee,NJ 07024 
NEW MEXICO 

O'DONNELL ASSOCIATES 

3200 Carlisle Bivd. NE 

Suite 119 

Albuquerque, NM 87110 
NEW YORK 

NEPTUNE ELEC. 

255 Executive Dr. 

Suite 211 

Plainview, NY 11803 

T-SQUARED 

6443 Ridings Road 

Syracuse, NY 13206 


TEL: (502) 491-5250 
FAX: (502) 491-5250 


TEL: (313) 643-0506 
FAX: (313) 643-4735 


TEL: (612)831-2362 
FAX: (612) 831-2619 


TEL: (201) 461-2789 
FAX: (201) 461-3857 


TEL: (505) 889-4522 
FAX: (605) 889-4598 


TEL: (516) 349-1600 
FAX: (516) 349-1343 


TEL: (315) 463-8592 
FAX: (315) 463-0355 


T-SQUARED TEL: (716) 924-9101 
7353 Victor-Pittsford Road FAX: (716) 924-4946 
Victor, NY 14564 

NORTH CAROLINA 


SOUTH ATLANTIC COMPONENT SALES. 
4904 Waters Edge Drive TEL: (919) 859-9970 
Suite 268 FAX: (919) 859-9974 
Raleigh, NC 27606 
OHIO . 
J.N. BAILEY & ASSOCIATES TEL: (513) 687-1325 
129 W. Main Street FAX: (513) 687-2930 
New Lebanon,OH 45345 


OHIO (Continued) 
J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 
2978 Findley Avenue FAX: (614) 262-0384 
Columbus,OH 43202 | 
_J.N. BAILEY & ASSOCIATES TEL: (216) 273-3798 
1667 Devonshire Drive FAX: (216) 225-1461 
Brunswick,OH 44212 
OREGON 
ATMI TEL: (503) 643-8307 
6700 S.W. 105th Street FAX: (503) 643-4364 
- Suite 303 ; 
Beaverton, OR 97005 
PENNSYLVANIA 
CMS MARKETING 
715 Twining Road 
Dresher, PA 19025 
BAILEY, J.N. & ASSOC. 
1660 Hancock Avenue 
Apollo, PA 15613 
PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 00753 
Puerto Rico 
SOUTH CAROLINA 
SOUTH ATLANTIC COMPONENT SALES 
305 West Royal Tower Dr. TEL: (803) 732-0816 
Irmo, SC 29063 FAX: eens) 732-0816 
TENNESSEE 
SOUTH ATLANTIC COMPONENT SALES 
740 Shady Springs Lane TEL: (615) 693-6104 
Knoxville, TN 37923 FAX: (615) 693-6104 


TEL: (215) 885-4424 
FAX: (215) 885-3736 


TEL: (412) 568-1392 
FAX: (412) 568-1479 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEXAS 
VIELOCK ASSOCIATES TEL: (214) 881-1940 
555 Republic Drive FAX: (214) 423-8556 © 
Suite 102 
Plano, TX 75074 


VIELOCK ASSOCIATES 
9430 Research Blvd. 
Echelon BLDG. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES 
4606 FM 1960 West 
Suite 420 
Houston, TX 77069 
UTAH 
ANDERSON & ASSOC. 
270 South Main, #108 
Bountiful, UT 84010 


TEL: (512) 345-8498 
FAX: (512) 346-4037 


TEL: (713) 586-9817 
FAX: (713) 586-9818 


TEL: (801) 292-8991 
FAX: (801) 298-1503 


WASHINGTON 
ATMI TEL: (206) 869-7636 
8521 154th Ave., NE ' FAX: (206) 869-9841 
Redmond, WA 98052 

WISCONSIN 


DAVIX INTERNATIONAL LTD. — TEL: (414) 255-1600 
N91W17194 Appleton Avenue FAX: (414) 255-1863 
Menomonee Falls, WI 53051 
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SAMSUNG 
SEMICONDUCTOR 
EUROPE GmbH 
Mergenthaler Allee 38-40 
6236 Eschborn( Germany) 
TEL : 0049-6196-90090 
FAX : 0049-6196-900989 
TLX : 4072678 


MUNCHEN 
Carl-Zeiss-Ring 9 
8045 Ismaning 

Bei Manchen 

TEL : 0049-89-964838 
FAX : 0049-89-964873 


Viale G. Matteotti, 26 
1-20095 Cusano Milanino 
TEL : 0039-2-66400181 
FAX : 0039-2-6192279 


LONDON 
Samsung House 3 Riverbank 
Way Great West Road 
Brentford Middlesex 

- TW8 QRE 
TEL : 0044-81-8629300 
FAX : 0044-81-5680528 
TLX : 25823 


[ene 


Centre d’Affaires La 
Boursidiere RN 186, Bat. 
Bourgogne, BP 202 
92357 Le Plessis-Robinson 
TEL : 0033-1-40940700 
FAX : 0033-1-40940216 


Diagonal 605, planta5 
E-08028 Barcelona 
TEL : 0034-3-4107760 
FAX : 0034-3-4108816 


BELGIUM 
Rue de Geneve10, 


STOCKHOLM B32 R-1140 Brussels 
Bergkaellavaegen32 TEL : 0032-2-2456510 
P. O. Box 319 FAX : 0032-2-2456313 


S-19130 Sollentuna 
TEL : 0046-8-6269626 
FAX : 0046-8-6268638 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


EUROPE 


AUSTRIA 


GERMANY 


-SATRON HANDELSGESELLSCHAFT mbH 

Hoffmeistergasse 8-10 TEL : 0043-222-8123020 

A-1120 Wien FAX : 0043-222-859593 
TLX : 047-75311851 


BELGIUM 


INELCO ELECTRONICS COMPONENTS DIVISION 

Oorlogknisenlaan 94 TEL : 0032-2-2442911 

B-1120 Brussels FAX : 0032-2-2164606 
TLX : 046-25820 


DENMARK 
EXATEC A/S 
Dortheavej 1-3 TEL : 00453-1-191022 
DK-2400 Kopenhagen NV FAX : 00453-1-193120 
TLX : 27253 
FINLAND 
FINDIP 
P.O. Box 64, Vitikka 1 TEL : 00358-0-5284325 
SF-02631 FAX : 00358-0-5284333 
Espoo TLX © 057-124426 
FRANCE 
ASIA MOS 
Batiment Evolic 1 165, TEL : 0033-1-47601247 
Boulevard de Valmy FAX : 0033-1-47601582 
F-92705 Colombes TLX © 042-613890 
SCAIB 
6, Rue le Corbusier TEL © 0033-1-46868170 
Silic 424 FAX : 0033-1-45605549 
F-94583 Rungis, Cedex TLX : 042-206952 


ASTRONIC GmbH 
Grunwalder Weg 30 
D-8024 Deisenhofen 


TEL : 0049-89-61 30303 
FAX : 0049-89-6131668 
TLX : 5216187 


CANNING ELECTRONIC DISTRIBUTION GmbH 


Laatzener Str.19 
Postfach 721226 
D-3000 Hannover 72 


MSC VERTRIEBS GmbH 
Industrie Str.16 

Postfach 1380 

D-7513 Stutensee 3 


MICRONETICS GmbH 
Weil Der Staedter Str.45 
D-7253 Renningen1 


TEL : 0049-511-865075 
FAX : 0049-551-876004 
TLX : 923509 


TEL : 0049-7249-7580 
FAX : 0049-7249-7993 
TLX - 465230 


TEL : 0049-7159-6019 
FAX : 0049-7159-5119 


— TLX : 724708 


SILCOM ELECTRONICS VERTRIEBS GmbH 


Hindenburg Str.284 
D-4050 Moenchengladbach 


ITALY 


DIS. EL. SPA 
Via Orbetello 98 
1-10148 Torino 


MOXEL S.R.L. . 
Via C. Frova, 34 
1-20092 Cinisello Balsamo 


FANTON SERVICE S.R.L 
Via O. Simoni, 5 
1-40011 Anzola dell’ Emilia 


TEL - 0049-2161-15074 
FAX : 0049-2161-183313 
TLX » 852189 


TEL - 0039-11-291930 
FAX - 0039-1 1-2919380 


TEL : 0039-2-61290521 
FAX : 0039-2-6172582 
TLX © 043-352045 


TEL : 0039-51-735015 
FAX : 0039-51-735013 


? SAMSUNG 


Electronics 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS — 


MALCHUS BV HANDELMIJ 
Fokkerstraat 511-513 
Postbus 48 

NI-3125 BD Schiedam 


NORWAY 


EXATECALS 
Solheimveien 50 
Postbox 314 
N-1473 Skarer 


SPAIN 
SEMICONDUCTORES S.A 
C. Provenza 159 3-1 


08025 Barcelona 
Spain 


SWEDEN 


MIKO KOMPONENTS 
’ Segersbyvaegen 3 

P.O.Box 2001 

S-14502 Norsborg 


TEL : 
FAX : 
TLX : 


TEL : 
FAX : 


TEL: 
FAX : 


TEL : 
FAX : 
TLX : 


0031-10-4277777 
0031-10-4154867 
044-21598 


0047-2-972950 
0047-2-972953 


0034-3-4332856 
0034-3-4331944 


0046-753-89080 
0046-753-75340 
054-15023 


SWITZERLAND 


PANATEL AG 


Hard Str.72 | TEL : 
5430 Wettingen Schweiz FAX : 


TLX : 


UNITED KINGDOM | 


BYTECH COMPONENTS LIMITED 
12a Cedarwood Chineham TEL : 


Business Park Crockford Lane FAX: 


Chineham Basingstroke 
Hampshire RG24 OWD 


ICE ELECTRONICS LTD. 


31-32 Stephenson Road TEL : 


Burrel.Road Industrial Estate FAX : 


ST. lves Cambrige PE17 4WJ TLX : 


ITT MULTICOMPONENTS LTD. 
346 Edinburgh Avenue TEL : 


Slough Berkshire SL1 4TU FAX : 


TLX : 


NELTRONIC LIMITED 


John F. Kennedy Road TEL 
Naas Road Dublin 12 FAX 
ireland TLX : 


cH SANISUNG = 


Electronics 


0041-56275500 
0041-56275511 
045-868763 


0044-256-707107 
0044-256-707162 


0044-480-496466 
0044-480-496621 
329244 


0044-753-824212 
0044-753-824160 
849808 


: 00353-1-503560 
: 00353-1-552789 


93556 
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ASIA 


HONG KONG 


AV, CONCEPT LTD. 

ROOM 802-804, Tower A, 8/Fl., TEL: 3629325 
Hunghom Commercial Centre, FAX: 7643108 

37-39 MA Tau Wai Road, TLX: 52362 ADVCC HX 
Hunghom, Kowloon, 

Hong Kong 


PROTECH COMPONENTS LTD. 

Unit 2, 3/F, Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, FAX: 7930811 
Kwun Tong, Kowloon, Hong Kong 


WISEWORLD TECHNOLOGY CO. 

Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 Ma Tau Wai Road, Hunghom, 

Kowloon, Hong Kong 


RIGHT SYSTEM CO., LTD. 

Room A19, 6/Fi., TEL: 7566331 
Proficient Ind. Centre, FAX: 7998985 

Block A, 6 Wang Kwun Road, TLX: 52896 OSPCL HX 
Kowloon Bay, Kowloon, 

Hong Kong 


SOLARI COMPUTER ENGINEERING LTD. 

(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7/FI., Jordan House, TEL: 7213318 

6-8 Jordan Road, Kowloon, FAX: 7235288 

Hong Kong 


CENTRAL SYSTEMS DESIGN LTD. 

(ASIC DESIGN HOUSE) 

Room 1704, Westlands Centre, TEL: 5620248 

20 Westlands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 


DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4, 5/FI., 

Yuen Shing Ind. Bidg., 

1033, Yee Kuk Street, West, 
Kowloon, Hong Kong 


TEL: 7862611 
FAX: 7856213 
TLX: 45876 MYK HX 


TAIWAN 


YOSUN INDUSTRIAL CORP. 
7F, No. 76, Chern Kong Rd., 

Sec. 1, Nan Kang, Taipei, 

Taiwan R.O.C. 


_ KINREX CORP. 
2nd. FI., 514-3, Tun Hwa S. 
Rd., Taipei, Taiwan, R.O.C. 


FAX: (02) 782-6120 


TEL: 02-700-4686—9 
FAX: 02-704-2482 
TLX: 20402 KINREX 


SANT SONG CORP. 
Room A, 8F No. 180, Sec-4, 
Chung Hsiao E. Rd., Taipei, 
Taiwan, R.O.C. 


TEL: (02) 775-2506 
FAX: (02) 771-8413 


SAMSUNG ~ 


Electronics 


TEL: (02) 788-1991 (Rep.) 


JAPAN 


TOMEN ELECTRONICS CORP 
1-1 Uchisaiwa-Cho 2 Chome TEL: (03) 3506-3654 
Chiyoda-Ku Tokyo, 100 Japan FAX: (03) 3506-3497 


RIKEI 

Nichimen Bldg., TEL: (06) 201-2081 
2-2 Nakanojima 2 Chome Kita-Ku FAX: (06) 222-1185 
Osaka, 536 Japan 


DIA SEMICON SYSTEMS INCORPORATED 
Flowerhill-Shinmachi 1-23-9 TEL: (03) 3439-1600 
Shinmachi Setagaya-Ku Tokyo FAX: (03) 3439-1601 
154 Japan 


ADO 

7F Sasage Bldg., 

4-6 Sotokanda 2 Chome 
Chiyoda-Ku Tokyo, 101 Japan 


TEL: (03) 3257-2600 
FAX: (03) 3251-9705 


MARUBUN 
8-1 Nihombashi-Odenma-Cho TEL: (03) 3639-9897 
Chuo-Ku Tokyo, 103 Japan FAX: (03) 3661-7433 


SAMSUNG JAPAN 

No.3108 Kasumigaseki Bidg., TEL: (03) 3581-7565 
3-2-5 Kasumigaseki Tokyo, 100 FAX: (03) 3507-0923 
Japan — 


SINGAPORE 


GEMINI ELECTRONICS PTE LTD. 

315, Outram Road + 12-08, TEL: 65-2263066 
Tan Boon Llat Building, FAX: 65-2262781 
Singapore 0315 TLX: RS-42819 


BOSTEX ELECTRONICS PTE LTD. 

+ 05-14 Bylands Bldg., TEL: 65-3395713 
135 Middle Road, FAX: 65-3389538 
Singapore 0718 


ASTINA ELECTRONICS (M) SDN BHD 

23, Jalan Pantai Jerjak Satu TEL: 04-876697 
11900 Bayan Lepas Penang, FAX: 04-876780 
West Maiaysia 


ASTINA ELECTRONICS (S) PTE LTD. 

315, Outram Road, TEL: 65-2232221 
#11-02 Tan Boon Liat Bidg., FAX: 65-2213776 
Singapore 0315 


INDIA 


COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 

100, Dadasaheb Phalke Road, TEL: 4114585 

Dadar, Bombay 400 FAX: 4112546 

014 TIX: 001-4605 PDT IN 


TURKEY 


ELEKTRO SAN. VE TIC. KOLL. STi. 
Hasanpasa, Ahmet Rasim Sok TEL: 337-2245 
No. 16 Kadikoy Istanbut, FAX: 336-8814 
Turkey TLX: 29569 elts tr 
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THAILAND 


VUTIPONG TRADING LTD., PART. 


HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 


51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 oe Leen tg 
Bangkok 10200 THAILAND 223-4608 eaek a 2 9; , 
FAX: 224-0861 Bp eos ee 
Renee rey eo SEG YUNG INTERISE CORP. | 
21-301, Sunin Bidg., 16-1, TEL: 701-6811—6 
KOREA Hankangro-2ka, Yongsan-ku, 701-6781—4 © 
NAEWAE SEMICONDUCTOR CO., LTD. Seoul, Korea FAX: 701-6785 
Room 503, 22-dong, Sunin —SsTEL: 717-4065—7 ; 
Bldg., 16-1, Hankangro-2ka, 702-4407—9 SEGYUNG ELECTRONICS 
Yongsan-ku, Seoul, Korea FAX: 702-3924 182-2, Jangsa-dong, TEL: 273-6781-3 
Cable: ELECONAEWAE -TLX: NELCO K27419 Jongro-ku, Seoul, Korea FAX: (02) 273-6597 _ 
SEOUL TLX: K24950 
C.P.O. Box 1409 SUKSEMT 
SAMSUNG LIGHT-ELECTRONICS CO., LTD. SAMTEK 
4th Fl. Room 2-3, TEL: 718-0045 Room 704, Euylim Blidg., TEL: 703-9656 —8 
Electronics Main Bldg., 16-9, 718-9531—5 16-96, Hankangro-3ka, FAX: 703-9659 
Hankangro-3ka, Yongsan-ku, FAX: 718-9536 Yongsan-ku, Seoul, Korea 
Seoul, Korea 
NEW CASTLE SEMICONDUCTOR CO., LTD. SUNIN INDUSTRIES CO., LTD. ot 
4th Fl. Room 10-11, TEL: 718-8531 —4 Sunin Blidg., 7FI., 16-1, TEL: 718-7113—6 
Electronics Main Bldg., 16-9, FAX: 718-8535 Hankangro-2ka, Yongsan-ku, 702-1257 —9 
Hankangro-3ka, Yongsan-ku, — Hate Seoul, Korea FAX: 715-1031 _ 
Seoul, Korea 
gu i ts 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


ALABAMA 


HAMMOND 
_ 4411-B Evangel Circle, N.W. 
Huntsville, AL 35816 


ARIZONA 


ADDED VALUE 

7741 East Gray Road 
Suite #9 

Scottsdale, AZ 85260 


CALIFORNIA 


ADDED VALUE 

3320 East Mineral King 
Unit D 

Visalia, CA 93291 
ADDED VALUE 

1582 Parkway Loop 
Unit G 

Tustin, CA 92680 
ADDED VALUE 

6397 Nancy Ridge Road 
San Diego, CA 92121 
ALL AMERICAN 

369 Van Ness Way #701 
Torrance, CA 90501 
ALL AMERICAN 

2360 Qume Drive, Suite C 
San Jose, CA 95131 
ALL AMERICAN 

5625 Ruffin Road 

#3212 

San Diego, CA 92123 
1.E.C. 

9940 Business Park Drive, #145 
Sacramento, CA 95827 
ITT Components 

5. Jenner Street 

‘Irvine, CA 92718 

ITT Components 

1580 Oakland Road 
Suite #0102 

San Jose, CA 95131 
JACO 

1541 Parkway Loop 
Suite A 

Tustin, CA 92680 

JACO 

2282 Townsgate Road 
Suite 100 

Westlake Village, CA 91361 
JACO 

2880 ZANKER ROAD 
SUITE 202 

SAN JOSE, CA 95134 


CANADA 


ACTIVE 

237 Hymus Boulevard 

Point Claire, Quebec H9R 5C7 
ACTIVE 

100 S.E. Marine Drive 
Vancouver, BC Y5X 2S3 
ACTIVE 

100 Lombard Street 

Toronto, Ontario M5C 1M3 


(205) 830-4764 
FAX:(205) 830-4287 


(602) 951-9788 
FAX: (602) 952-4182 


(209) 734-8861 
FAX: (209) 734-8865 


(714) 259-8258 
FAX: (714) 259-0828 


(619) 558-8890 
FAX: (619) 558-3018 


(800) 669-8300 
FAX: (213) 320-7207 


(408) 943-1200 
FAX: (408) 943-1393 


(800) 831-8300 
FAX: (619) 268-3836 
(916) 363-6030 
FAX: (916) 362-6926 


(714) 727-4001 
FAX: (714) 727-2109 


(408) 453-1404 
FAX: (408) 453-1407 


(714) 258-9003 
FAX: (714) 258-1909 


(805) 495-9998 
FAX: (805) 494-3864 


(408) 432-9290 
FAX: (408) 432-9298 


(514) 694-7710 
(514) 697-8112 


(604) 324-7500 
FAX: (604) 324-3100 


(416) 367-2911 
FAX: (416) 367-4706 


ACTIVE 

5651 Ferrier Street 

Montreal, Quebec H4AP 1N1 
ACTIVE 

3220 5th Avenue, N.E. Bay 2 
Calgary, Alberta T2A 5N1 
ACTIVE 

106 King Edward St., E 
Winnepeg, Manitoba R3H ON8 
ACTIVE . 

1350 Matheson Blvd, Unit 2 
Mississauga, Ontario L4W 4Ml 
ACTIVE 

6029 103rd St. 

Edmonton, Alberta T6H 2H3 
ACTIVE 

1990 Bivd. Charest O. 
Ste-Foy, Quebec G1N 4K8 
ACTIVE 

1023 Merivale Road 

Ottawa, Ontario K1Z 6A6 
ACTIVE 


6080 Metropolitan 


Montreal, Quebec H1S 1A9 
G.B. MICRO ELECTRONICS 
9770 Henri Bourassa W. 


Ville St. Laurent, Quebec H4S 1R5 


G.B. MICRO ELECTRONICS 
Box 207 RR2 

Nepean, Ontario K2C 3H1 
G.B. MICRO ELECTRONICS 
2777 Thamesgate Dr. 
Mississauga, Ontario L4T 1G5 


COLORADO 


ADDED VALUE 

4090 Youngfield 

Wheat Ridge, CO 80033 
1.E.C. 

420 East 58th Avenue 
Denver, CO 80216 
1.E.C. 

5750 North Logan Street 
Denver, CO 80216 


CONNECTICUT 


GREENE-SHAW 
65 So. Turnpike Rd. 
Wallingford, CT 06492 


FLORIDA 


ALL AMERICAN 

16251 N.W. 54th Avenue 
Miami, FL 33014 

ALL AMERICAN 

5009 Hiatus Road 
Sunrise, FL 33351 
GREENE-SHAW 

270 East Drive 
Melbourne, FL 32904 
HAMMOND 

6600 N.W. 21st. Avenue 
Fort Lauderdale, FL 33309 
HAMMOND 

1230 W. Central Blvd 
Orlando, FL 32802 


(514) 731-7441 
FAX: (514) 731-0129 


(403) 235-5300 
FAX: (403) 248-0750 


(204) 786 3075 
FAX: (204) 783-8133 


(416) 238-8825 
FAX: (416) 238-2817 


(403) 438-5888 
FAX: (403) 434-0812 


(418) 682-5775 
FAX: (418)682-8303 


(613) 728-7900 
FAX: (613) 728-3586 


(514) 256-7538 
FAX: (514) 256-4890 


(514) 333-7373 
FAX: (514) 334-7707 


(613) 825-6380 
FAX: (613) 825-0569 


(416) 241-7000 
FAX: (416) 241-4853 
(303) 422-1701 
FAX: (303) 422-2529 


(303) 292-5537 
FAX: (303) 292-0114 


(303) 292-6121 
FAX: (303) 297-2053 


(203) 265-3333 
FAX: (203) 265-3583 


(305) 621-8282 
FAX: (305) 620-7831 


(800) 327-6237 
FAX: (305) 749-9229 


(407) 951-3636 
(407) 973-7103 
FAX: (407) 973-6010 


(407) 849-6060 
FAX: (407) 648-8584 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS (Continued) 


‘FLORIDA (Continued) 
JACO 
1060 Hollaed Drive 
Boca Raton, FL 33487 
GEORGIA 
HAMMOND 
5680 Oakbrook Parkway 
Suite 160 
‘Norcross, GA 30093 
JACO 
6035 Atlantic Blvd. 
Suite J 
Norcross, GA 30071 
ILLINOIS | 
QPS 
101 Commerce Dr. #A 
Schaumburg, IL 60173 


(407) 241-7943 
FAX: (407) 241-7950 


(404) 449-1996 
FAX: (404) 242-9834 


(404) 449-9508 
FAX: (404) 449-0275 


(708) 884-6620 
FAX: (708) 884-7573 


HAMMOND 

2923 Pacific Avenue 
Greensboro, NC 27420 
GREENE-SHAW 


6200 Falls of the Neuse Road 


Suite 200 

Raleigh, NC 27609 
OHIO 

CAM/RPC 

749 Miner Road 

Cleveland, OH 44143 

CAM/RPC 


733 H. Lakeview Plaza Rd. 


Worthington, OH 43085 
CAM/RPC 

7956 Strawberry Hill Lane 
Meineville, OH 45039 


(919) 275-6391 
FAX: (919) 275-6391 x225 


(919) 954-7138 
FAX: (919) 954-7139 


(216) 461-4700 
FAX: (216) 461-4329 


(614) 888-7777 
FAX: (614) 888-9779 


(513) 898-1111 
FAX: (513) 433-6792 


1LE.C. (708) 843-2040 . . OREGON 

2200 N. Stronington Ave., #210 FAX: (708) 843-2320 1LE.C. (503) 641-1690 

Hoffman Estates, IL 60195 6850 S.W. 105th Ave., Ste. B FAX: (503) 646-3737 
AMARYLAND. Beaverton, Oregon 97005 

ALL AMERICAN (301) 251-1205 PENNSYLVANIA | . 

14636 Rothgeb Dr. FAX: (301) 251-8574 CAM/RPC (412) 782-3770 


Rockville, MD 20850 
JACO 
Rivers Center 


10270 Old Columbia Road 


Columbia, MD 21046 
MASSACHUSETS 

ALL AMERICAN 

107 Audubon Road 

‘Wakefield, MA 01880 

GREENE-SHAW 

70 Bridge Street 

Newton, MA 02195 

JACO 

1053 East Street. 

Tewksbury, MA 01876 
MINNESOTA 

ALL AMERICAN 

11409 Valley View Road 

Eden Prairie, MN 55344 
NEW YORK 

ALL AMERICAN 

71102 Koehier Ave. - 

Ronkonkoma, NY 11779 

ALL AMERICAN 


161 S. MACQUESTEN PKWY 
MOUNT VERNON, NY 10550 


CAM/RPC 


2975 Brighton Henrietta TL Road 


Rochester, NY 14623 

JACO 

145 Oser Avenue 

Hauppauge, NY 11788 
NORTH CAROLINA 

JACO 


3029-105 Stonybrook Drive 


Raleigh, NC 27604 


(301) 995-6620 
FAX: (301) 995-6032 


(617) 246-2300 
FAX: (617) 246-2305 


(617) 969-8900 
FAX: (617) 969-4712 


(508) 640-0010. 


FAX: (508) 640-0755 | 


(612) 944-2151 


(516) 981-3935 
FAX: (516) 981-3947 


(914) 699-2224 
FAX: (914) 699-1316 


(716) 427-9999 
FAX: (716) 427-7559 


(516)-273-5500 
FAX: (516) 273-5528 


(919) 876-7767 


620 Alpha Drive 

Pittsburgh, PA 15238 
SOUTH CAROLINA 

HAMMOND 

1035 Lowndes Hill Rd 

Greenville, SC 29607 

HAMMOND 

2923 PACIFIC AVENUE 
TEXAS 

ALL AMERICAN 

1819 Firman Drive, #127 

Richardson, TX 75081 

JACO 

1005 Industrial Blvd. 

Sugar Land, TX 77478 

JACO 

2120-M Braker Lane 

Austin, TX 78758 
UTAH 

ADDED VALUE 

1836 Parkway Blvd. 


West Valley City, UT 84119 


LE.C. 

2117 South 3600 West 

W. Valley City, UT 84119 
WASHINGTON 

JACO 

15014 N.E. 40th Street 

Bldg. “O", Unit 202 

Redmond, WA 98052 

1LE.C, 

1750 124th Avenue, N.E. 

Bellevue, WA 98005 


FAX: (412) 963-6210 


(803) 233-4121 
FAX: (803) 233-4121x207 


(919) 275-6391 
FAX: (919) 275-639 1X225 


(214) 231-5300 
FAX: (214) 437-0353 


(713) 240-2255 


(512) 835-0220 


(801) 975-9500 
FAX: (801) 977-0245 


(801) 977-9750 
FAX: (802) 975-1207 


(206) 881-9700 
FAX: (206) 881-9777 


(206) 455-2727 
FAX: (206) 453-2963 
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SANISUNG 


Electronics 
Semiconductor Business 


HEAD OFFICE: 

8/10FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.0. BOX 8780 


BUCHEON PLANT: 

82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.0. BOX 5779 SEOUL 100 


KIHEUNG PLANT: 

SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
C.P.0. BOX 37 SUWON 


GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 


SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 


HONG KONG BRANCH: 
24FL., ADMIRALTY CENTER, 
TOWR 1, 18 HARCOURT ROAD, 
QUEENSWAY, HONG KONG 


TAIWAN OFFICE: 


RM. 2401, 24F, INT'L TRADE BLDG., 333, 


KEE LUNG RD., SEC. 1, TAIPEI, 
TAIWAN, R.O.C. 


TELEX: KORSST K27970 
TEL: (SEOUL) 727-7114 
FAX: 753-0957 


TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 


TELEX: KORSST K23813 
TEL: (SEOUL) 760-7114 
FAX: 741-0628 


TELEX: SSTGUMI K54371 
TEL: (GUMI) 460-2169, 463-2570 
FAX: (GUMI) 461-9258 


TEL: (408) 954-7000 
FAX: (408) 954-7873 


TELEX: 80303 SSTC HX 
TEL: 862-6900 
FAX: 866-1343 


TEL: (2) 757-7292 
FAX: (2) 757-7311 


SAMSUNG ELECTRONICS JAPAN CO., LTD. 


8F SUDACHO VERDE BLDG., 
2-3 KANDA-SUDACHO CHIYODA-KU 
TOKYO, 101 JAPAN 


TELEX: 2225206 SECJPN J 
TEL: (03) 3258-9501 
FAX: (03) 3258-9695 


SAMSUNG SEMICONDUCTOR EUROPE GMBH: 


MERGENTHALER ALLEE 38-40, 
D-6236 ESCHBORN, W/GERMANY 


SAMSUNG ELECTRONICS SINGAPORE PTE LTD.:: 


10F., COLLYER QUAY #14-07, 
OCEAN BUILDING S'PORE 0104 


TELEX: 4072678 SSED 
TEL: 0-6196-900920 
FAX: 0-6196-900989 


TEL: 535-2808 
FAX: 532-6452 


PRINTED IN KOREA 
AUGUST, 1991 


